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INTRODUCTION 
During the summer of 1979 the authors were engaged by the 
United States Fish and Wildlife Service to survey the entire 
coast of Oregon to determine the status of marine birds 
breeding in the state. Between 19 April and 28 July every 
offshore rock and potential coastal mainland breeding site in 
the state were visited and inventoried for nesting seabirds. 
Data on numbers and species composition for each colony site, 
along with descriptions and locations of colony sites, species 
status summaries, and other incidental information collected 
during this survey are provided in this report. 
ACKNOWLEDGEMENTS 
Funding and equipment for this project were provided through 
the Oregon Coastal National Wildlife Refuge Complex, specific- 
ally the William L. Finley National Wildlife Refuge, Palmer 
C. Sekora, Manager. A special thanks is extended to the per- 
sonnel of the Finley Refuge for the clerical and technical 
support they provided; support that was necessary for the 
smooth operation of this project. 
We are deeply indebted to Mike R. Graybill who was a major 
part of the survey from beginning to end and without whose 
efforts the field work would not have been as complete. We 
- 
a- also thank the flight operations officers and helicopter crews 
from the U.S. Coast Guard stations in Astoria and North Bend 
for providing helicopter air time. Chief Robert Dixon (USCG, 
Cape Blanco) generously supplied logistical support on a 
difficult stretch of coast. Finally we acknowledge the full 
support of the Oregon Institute of Marine Biology (O.I.M.B.) 
for supplying space for a base of operations and the myriad 
of "nuts and bolts" needed to keep equipment in good condition. 
METHODS 
COLONY SITE IDENTIFICATION 
TO aid in the identification of colony sites we devised, prior 
to going into the field, a numbering system for rocks and . 
C islands appearing on 15 minute U.S. Geological Survey topo- 
graphic maps (see Appendix C). The vast majority of the rocks 
appearing on these maps were assigned an individual number. 
However, even though the scale of these maps is quite large 
(1:62,500) there were several instances where rocks were 
figured in dense aggregations. In these instances groups of 
smaller rocks were sometimes given a single number. If once 
in the field one or more of the rocks in such a group was 
found to be occupied by breeding birds, an attempt (usually 
successful) was made to identify and locate the pertinent 
rock(s) and assign it an individual number. Mainland breed- 
ing sites were plotted as to location and numbered as they 
were encountered in the field. 
Since Oregon topographic maps have apparently not been up- 
- dated for changes in coastal topography since 1955, some 
slight discrepancies regarding the location number and size 
of rocks were noted and have been indicated. (Most of these 
changes are presumably due to erosion.) 
Copies of the maps were taken in the field and used for locat- 
ing and identifying individual sites. But, due to the vagaries 
associated with predicting colony site locations prior to the 
beginning of actual field work, the numbering system and maps 
employed in this report are modified versions of the ones 
originally used in the field. (Note: The maps in Appendix C 
and the data entries in Tables 4 and 5 are arranged from north 
8- to south. However, an error in sequential numbering of the 
original maps resulted in the northernmost rock being #85. 
Therefore, Rks. #1-84 are numerically out of order, but geo- 
graphically in order. From Rk. W192 on the numbering is 
sequentially uninterrupted.) 
An alphabetical listing of major colony sites is provided in 
Table 3. The site names are cross-referenced with our number- 
ing system and, where possible, the Seabird Colony Catalog 
numbering system (Varoujean, 1979) . 
FIELD METHODS 
a_. Between 19 April and 28 July we visited every numbered site 
and surveyed all the mainland areas that could possibly 
support nesting seabirds. Our itinerary and summary of effort 
during the field season are given in Table 1. Coastal areas 
surveyed by boat were from West Point, north of Tillamook Head, 
to Florence, on the Siuslaw River; Coos Bay to Crooked Creek, 
just south of Bandon; Blacklock Point, north of Cape Blanco, 
to the north end of Nesika Beach, just north of the Rogue River; 
and the south end of Nesika Beach to the California border. 
All omitted areas, though surveyed from the air, were sandy 
beaches with no offshore rocks. 
Notes in the field were kept on small notepads and transcribed 
later. Duplicate sets of the project field notes have been 
deposited at the William L. Finley National Wildlife Refuge . 
C in Corvallis, Oregon, and the Western Foundation of Vertebrate 
Zoology, Los Angeles, California. 
At-Sea and Mainland Survevs 
The majority of the survey was conducted from a 14 foot 
inflatable boat (Zodiac) powered by a 25 hp Evinrude outboard 
motor. Typically we launched out of a bay or protected beach 
and headed south checking every rock and mainland site until 
sea conditions or low light levels forced us in. Using this 
strategy of "port hopping" we could survey 80-100 km of coast- 
line on a good day. Larger rocks were circumnavigated and 
sometimes censused on foot; the largest islands were usually 
a boarded and camped on overnight (see Table 1). Brief descrip- 
tions of all the breeding rocks and many of the non-breeding 
Table  1. I t i n e r a r y  and summary of  e f f o r t .  DHV = Danie l  H .  Varoujean,  RLP = Robert  L. 
Pitman, MRG = Michael R. G r a y b i l l .  
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Ai rp l ane  survey:  A s t o r i a  t o  Accompanied USF&WS pe r sonne l  on a 
Brookings and r e t u r n .  c o a s t a l  wate r fowl  survey.  
Boa t  survey: Coqu i l l e  R. to  Rks. o f f  of  Bandon i n a d e q u a t e l y  
Coos Bay. surveyed due t o  rough seas. 
Gregory P t .  on f o o t ,  b o a t  Good c o n d i t i o n s ;  s p e n t  20 min. on 
survey  o f  Bandon r k s .  Table Rk. 
Cape Blanco on f o o t .  Sea su rvey  a b o r t e d  due t o  f o u l  
weather.  
Boat survey: Blacklock P t .  t o  Sea  c o n d i t i o n s  f a i r ;  s p e n t  1 .5  h r s .  
Cape Blanco. on G u l l  Rk. 
Boat survey:  Orford Reef to  Sea  c o n d i t i o n s  f a i r  a t  Orford  Reef 
P o r t  Orford.  becoming good f a r t h e r  sou th .  
Boat  survey: P o r t  Orford  t o  Boat  su rvey  c u t  s h o r t  due t o  bad 
Arizona Beach ( j u s t  N of S i s -  sea . cond i t i ons ;  30 min. on I s l a n d  
ters Rks.).  Shore survey:  P o r t  Rk. 
0 r f .o rd  t o  Nesika Beach. 
H e l i c o p t e r  survey: Coos Bay A l l  major c o l o n i e s  photographed. 
t o  Brookings and r e t u r n .  
Boat  survey:  Rogue R. Reef t o  A f t e r  boat su rvey  RLP and MRG s p e n t  
Nesika Beach. Goat Is. n i g h t  on G o a t  Is. 
Boat  survey:  G o a t  Is; t o  C a l i f .  Sea  c o n d i t i o n s  f a i r  d u r i n g  b o a t  su r -  
border .  Shore survey: G o a t  Is. vey. 
t o  N of Whalehead Is. VI 
Table  1. cont inued .  
D a t e  Personne l  Survey A r e a  Comments 
- 
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Boat  survey:  Rogue R. t o  Hunter  Sea c o n d i t i o n s  good. S p e n t  n i g h t  
Is. o n .  Hunter Is. 
Hunter Is. t o  Whalehead Is. Sea c o n d i t i o n s  t o  rough f o r  su r -  
vey. RLP s p e n t  n i g h t  on o u t e r  
Whalehead Is. 
Boat survey:  Barnac le  Rk. ( #  Sea  c o n d i t i o n s  e x c e l l e n t .  
1095) t o  C a l i f .  border .  
Shore  survey: Sea  Lion Caves 
t o  Yachats.  
Shore  survey:  Yaquina Head t o  
S e a l  Rks. 
B o a t  survey:  Tillamook Head t o  Sea  c o n d i t i o n s  f a i r ,  becoming poor. 
Nehalem Bay. 
B o a t  survey:  Cannon Beach t o  Sea c o n d i t i o n s  good. 
Netarts Bay. 
Boat survey:  Tillamook Bay t o  Sea  c o n d i t i o n s  e x c e l l e n t ,  s p e n t  3.5 
Depoe Bay. h r s .  c ensus ing  Three Arch Rks. 
H e l i c o p t e r  survey: Astoria t o  G o a t  Is. and a l l  major c o l o n i e s  N 
Brookings and r e t u r n .  o f  F l o r e n c e  photographed.  
Shore  survey:  Depoe Bay to S e a l  
Rks. 
Tab le  1. cont inued .  
D a t e  Pe r sonne l  Survey A r e a  Comment s  
26  Jun  
27 Jun  
RLP, MRG 
RLP, MRG 
B o a t  survey:  Haystack Rk. 3  h r s .  on Haystack Rk. 
B o a t  survey:  Depoe Bay t o  
S i u s l a w  R. 
Sea  c o n d i t i o n s  good becoming poor 
S o f  Haceta Head. 
29 J u n  DHV, RLP Boat survey:  Rogue R. to  
Chetco R. ; Goat Is. 
Sea  . c o n d i t i o n s  e x c e l l e n t  d u r i n g  b o a t  
su rvey .  S p e n t  n i g h t  on Goat Is. 
2 J u l  U P ,  MRG Boat survey:  P o r t  Or fo rd  t o  
S i s t e r s  Rks. 
Sea  c o n d i t i o n s  good. 
3  J u l  B o a t  survey:  I s l a n d  Rk. RLP, MRG 
RLP, MRG 
RLP , MRG 
RLP on I s l a n d  Rk. f o r  1.5 h r s .  
4 J u l  
5 J u l  
Sho re  survey :  Crook P t .  RLP s p e n t  1 h r .  on N.  Crook P t .  (Y803) 
Boat survey :  Bandon r k s .  RLP s p e n t  20 min. on T a b l e  Rk. and 
20 min. on Rk #399 .  
10 J u l  Sho re  survey:  Ha'ceta Head 
and Sea  Lion Caves. 
11 J u l  H e l i c o p t e r  survey:  Coos Bay 
t o  Brookings  and r e t u r n .  
A l l  major  c o l o n i e s  photographed.  DHV 
12 J u l  DHV, RLP 
MRG 
B o a t  survey:  Hunter  Is. - RLP and MRG s p e n t  n i g h t  on Hunter  Is. 
1 4  J u l  DHV, RLP 
MRG 
Sho re  survey :  Crook Pt.. RLP and MRG s p e n t  2 h r s .  on Sadd le  
Rk. 
4 . 
A l l  major c o l o n i e s  photographed.  16 J u l  RLP H e l i c o p t e r  survey:  Coos Bay 
t o  Astoria .  
Table 1. continued. 
Date Personnel Survey Area Comments 
2 3  Ju l  DHV, RLP , Shore survey: Crook P t .  RLP ,and MRG spent  n i g h t  on Saddle 
MRG Rk. 
25 J u l  RLP Shore survey: Heceta Head. Spent 30 min. on Conical Rk. 
28  Ju l  DHV, RLP Shore survey: Crook P t .  RLP and MRG spent  n i g h t  on Saddle 
MRG Rk . 
rocks were recorded, including approximate height of the rock 
or island, presence (or absence), amount, type and relative 
abundance of vegetation, and any other salient features that 
would aid future workers in locating the site. 
On days when bad weather precluded at-sea work, certain sections 
of the coast were surveyed from the mainland using a 20X spot- 
ting scope and standard handheld binoculars. These survey data 
tended to be of very limited value except for supplementing 
at-sea counts of sites that were too close to shore to be 
circumnavigated. 
Aerial Surveys 
Both of the authors flew the entire coastline in a single- 
engine Cessna on 19 April and photographed all major colony 
sites. This served mostly as an orientation flight, however, 
as the flight date was too early in the season for maximum 
colony counts. Moreover, the Cessna had several other dis- 
advantages that prevented us from taking high quality photo- 
graphs (e.g. high aircraft speed, small windows). We were 
fortunate then to have helicopters made available to us for 
the aerial portion of the survey. In all, four surveys were 
made from U.S. Coast Guard Sikorsky helicopters during regular 
USCG operations (see Table 1). All major colonies were photo- 
graphed on at least two occassions, including nearly every 
Common Murre (Uria aalge) and Brandt's Cormorant (Phalacrocorax 
penicillatus) colony - the two species that nest in large 
numbers on the tops of islands. 
During the survey both authors used Canon 35 mm SLR cameras 
and lenses, including 200 mm and 300 mm telephoto lenses. 
The bulk of the film used was either 64 ASA Kodachrome or 
400 ASA Ektachrome slide film. The Kodachrome produced the 
better results (less grain, better definition), but both film 
types were shot no slower than 1/1000th of a second when the 
helicopter's ground speed was greater than 40-50 mph. For 
the best film exposure of colony sites with large white-washed 
areas shots were underexposed by + to 1 f-stop. In order to 
capture useable images of Common Murres on slide film we employ- 
ed telephoto lenses and took overlapping frames as we encircled 
an island. The slides were later analyzed for (1) murre and 
cormorant population estimates; (2) distribution of vegeta- 
tion; and (3) the calculation of island acreage used in 
estimating storm-petrel population sizes, These slides also 
provide documentation of the location and extent of many of 
the colonies as well as illustrating the physical conditions of 
the islands and rocks as encountered in 1979, 
SAMPLING AND ESTIMATION 
The different nesting habits and densities of the different 
species of breeding seabirds encountered during the survey 
imposed varying degrees of difficulty on making estimates of 
breeding populations for individual species (see Table 2 for 
species list). For example, surface nesters (6 species) are 
Table  2. S c i e n t i f i c  names and t h e  codes  for  common names of  
s e a b i r d s  l i s t e d  i n  t h i s  r e p o r t .  
Name 
F o r k - t a i l e d  S t o m - P e t r e l  (Oceanodroma f u r c a t a )  
Leach's  S to rm-Pe t r e l  (Oceanodroma leucorhoa)  
Brand t ' s  Cormorant (Pha l ac roco rax  p e n i c i l l a t u s )  
Double-cres ted  Cormorant (Pha l ac roco rax  a u r i t u s )  
P e l a g i c  cormoran t  (Pha l ac roco rax  p e l a g i c u s )  
Black o y s t e r c a t c h e r  (Haematopus bachmani) 
Western Gul l*  (La rus  o c c i d e n t a l i s )  
Common Murre ( U r i a  a a l g e )  
Pigeon Gui l l emot  (Cepphus colurnba) 
Tuf ted  Puff  i n  (Lunda c i r r h a t a )  
Rhinoceros Auk le t  (Ce ro rh inca  monocerata)  














* Hoffman, -- e t  a1. (1978)  r e p o r t e d  Glaucous-winged G u l l s  (La rus  
) and Glaucous-winged X Western G u l l  Hybr ids  as 
b reed ing  i n  Oregon. W e  made no  a t t e m p t  a t  such  d i s t i n c t i o n s  
i n  t h e  f i e l d  and r e p o r t  a l l  g u l l s  s een  as Western G u l l s .  
much more accurately accounted for than burrowing or subsurface 
nesters (6 species), and burrowing species that visit colonies 
only at night (4 species) were much more difficult to census 
than species that visit nest sites during the daytime ( 8  species). 
Owing to these and other inequities (and due to limited fund- 
ing and time) the data collected for each species presented 
in Table 4 are not strictly comparable but instead represent 
approximations of the relative abundances of Oregon's breeding 
seabird populations. The numbers given in Table 4 are of three 
basic types: 
1. Actual nest counts or population estimates based on actual 
nest counts. This includes Double-crested, Brandtls, and . 
Pelagic Cormorants, occassionally Black Oystercatchers, 
Western Gulls*, usually Tufted Puffins, and Leach's Storm- 
Petrels on Goat and Hunters Islands and Saddle Rock. 
2. Population estimates based on other more subjective infor- 
mation, e.g. the number of individuals heard around a colony 
at night or the amount of "useable" habitat that was felt 
to be available to a particular species. Rhinoceros Auklets, 
Cassinls Auklets, Fork-tailed Storm-Petrels, occassional~y 
Tufted Puffins,,Pigeon Guillemots when the population was small 
and/or isolated, and Leach's Storm-Petrels, except as noted 
above, fall into this category. The annotation section  able 5) 
& Note: We made no attempt to distinguish Western Gulls from 
Western Gull X Glaucous-winged (Larus glaucescens),~ybrids; 
therefore, our population figures for Western Gulls 
include hybrids as well. 
lists background information on how individual estimates were 
obtained for these species. 
3 .  Instead of a breeding population estimate just the total 
number of individuals associated with a given site is listed. 
This technique includes Black Oystercatchers in part, Common 
Murres, and most of the Pigeon Guillemot estimates. Even 
though guillemot and oystercatcher adults are often quite 
conspicuous around nesting colonies, their actual nest sites 
are difficult to locate and consequently very few nests were 
found. (Note: In Table 4 oystercatchers are reported as 
number of birds. Refer to Table 5 for the number of nesting 
pairs recorded.) 
Common Murres are difficult to assess because thousands of 
breeders and non-breeders often crowd together on breeding 
colonies, where, from a distance, they are indistinguishable 
from one another. Moreover, murres construct no nest and the 
eggs and chicks are obscured to the point of making an deter- 
mination of the actual number of nesters present a study in 
itself. Instead, for this species and the Black Oystercatcher 
and Pigeon Guillemot the total number of individuals present 
is felt to be the most useful (and economical) number for , 
replication and comparison at later dates. This method is 
particularly useful for murres and oystercatchers; guillemot 
numbers, however, tend to show considerable variability at a 
given site on different dates. 
Due to the very large number of Leach's Storm-Petrels breed- 
ing in the state, coupled with a major discrepancy between the 
nesting density reported by Browning and English (1972) and 
our initial observations, a special effort was made to deter- 
mine the true status of this difficult to account for species. 
On Goat Island and Hunters Island, the two most important 
colonies, and on Saddle Rock a total of 14 individual m2 plots 
were examined in a variety of habitats. 
On Saddle Rock after a square meter was staked out the vegeta- 
tion was trimmed back using garden shears. The number of bur- 
row entrances was noted and then the burrows were checked for 
occupancy. On Goat and Hunters Islands, however, the vegeta- 
tion was usually too dense to use this technique so after 
noting the number of entrances the staked plots were dug up 
entirely down to 0.25 m or more below the soil surface and 
the fill was carefully sifted through for birds and eggs. 
Adults captured during the digging operation were released 
and flew off to sea unharmed; eggs were saved for pesticide 
studies and chicks were collected for museum specimens, 
~ough vegetation maps were sketched out and measurements were 
made of distances between prominent topological features for 
each of these three islands in order to derive area estimates 
for different habitat types, The acreage was to be determined 
later using projected aerial photographs of known scale (ob- 
&.- - tained from the measurements taken while on the island). 
By the end of the survey, however, we had suitable aerial 
- 
photographs for only Goat and Hunters Islands. Moreover, these 
photographs did not enable us to divide the vegetated areas 
into distinct habitat types. Therefore, on Goat and Hunters 
Islands only the acreage for habitat dominated by tall grass 
(Phalaris sp.) was calculated using projected slides and a 
gravimetric analysis of the tracings taken from the projected 
slides. Population estimates were then derived by multiplying 
the mean number of mated pairs/m2 in Phalaris habitat times 
the area of'this habitat type. 
RESULTS AND DISCUSSION 
a- A synopsis of our seabird colony findings is presented in Table 
4, with some elaboration in the annotation section that fol- 
lows (Table 5). All Marbled Murrelet and marine mammal data 
are presented in Appendices A and B, respectively. Location 
site numbers used in these tables and appendices correspond 
to the numbers on the maps in Appendix C. 
Twelve species of breeding marine birds were encountered dur- 
ing our survey. Population estimates for the state with a 
summary of status for each species follows (listed from species 
with most accurate estimates to least accurate): 
Pelagic Cormorant ..................... 3,280 pairs 
~ouble-crested Cormorant -------------- 850 pairs 
Brandt's Cormorant .................... 8,100 pairs 
Western ~ ~ 1 1  ........................... 4,950 pairs 
Tufted Puffin .......................... 3,300 pairs 
Common Murre ........................... 255,000 birds 
Rhinoceros Auklet ...................... 100 pairs 
Leach's Storm-Petrel ------------------- 68,000 pairs 
Black Oystercatcher .................... 210 birds 
Pigeon Guillemot ....................... 2,100 birds 
Cassinrs Auklet ........................ 120 pairs 
Fork-tailed Storm-Petrel --------------- <500 pairs 
Fork-tailed Storm-Petrel 
The crevices and burrows where this species nests are difficult 
to locate especially when much larger numbers of nesting Leach's 
Storm-Petrels are also present. However, by listening at night 
for Fork-tailed Storm-Petrel calls and randomly checking bur- 
rows we did find 3 locations that support what appear to be 
small breeding populations. Accordingly, we estimate that 
fewer than 500 pairs breed in Oregon. 
The only published breeding records for Fork-tailed Storm-Petrels 
are for Hunters Island (Browning and English, 1972), Three 
Arch Rocks (Finley, 1902) and Goat Island (Crowell and Nehls, 
19731.. We confirmed the presence of this species on Hunters 
and Goat Islands, but we were unable to determine the presence 
or absence of this species on Three Arch Rocks. Additionally, 
we established that Haystack Rock (#35, Cape Kiwanda) supports 
a small breeding population of this species, and that there 
are several islands with suitable habitat that probably support 
small breeding populations (see Table 4). 
There are no data on population changes for this species to 
which we can compare our findings. 
Leach's Storm-petrel 
About 80% of the estimated 68,000 pairs of Leach's storm-petrels 
nest on Goat and Hunters Islands. Moreover, the Leach's colony 
at Goat Island, 36,000 pairs, is the largest such colony in 
the Pacific south of Alaska.   here are 3 additional sites 
where this species nests in substantial numbers: Rk. #803 
(near Crook Pt. ) , Saddle Rock (#821) , and landward Whalehead 
Island (#1058). It should be noted that these 6 colonies are 
located in the southern third of the state and that there are 
less than an estimated 1,000 pairs of Leach's nesting in the 
northern portion of the state. 
We confirmed the presence of Leach's Storm-Petrels at all the 
colony sites listed by Browning and English (1972), and 
Gabrielson and Jewett (1940: p88), except for the small colony 
reported at Rk. #395, Coquille Pt. Additionally, we uncovered 
a previously undescribed colony site at Rk. #lo39 just north 
of Whalehead Islands. 
Browning and English (1972) after conducting a survey of soiled 
islands in 1966-67 estimated that just over 1,000,000 Leach's 
Storm-Petrels breed in Oregon. But several aspects of their 
survey methodology make the reliability of this estimate sus- 
pect. 
They approximated the abundance of this species by first esta- 
blishing the breeding density in Phalaris habitat, and then 
multiplying this density figure times the area of the ~halaris 
(derived from enlarged projections of 1:62,500 USGS topographic 
maps). The reported density figures were determined by assum- 
ing that a mated pair of storm-petrels was associated with each 
burrow entrance present. Our results show that this assumption 
is not valid. Specifically, we found that many of the burrows 
are vacant or contain adult birds only, i.e. no egg or chick 
was present. Furthermore, more than one entrance and burrow 
led to the same burrow terminus, the area where the nest is 
most likely located. These observations coupled with our den- 
sity data translate into the following crude numerical approx- 
imation - the number of nesting pairs is equal to about one- 
half the number of burrow entrances present. Similarly, 
Zeillemaker (in - Crowell and Nehls, 1973), while working on 
Goat Island in July, 1973, found that there is not a 1:l 
relationship between the number of burrow entrances and the 
number of pairs. Of the 65 storm-petrel burrows he checked 
only 48 (74%) contained adult birds. Since some of the adult 
birds he found were not incubating or brooding young, we suspect 
that the percent occupancy figure for nesting birds was even 
lower than 74%, i.e. it approached 50%. 
e The second problem with the Browning and English population - estimate is associated with the technique used to determine ' 
the area of nesting habitat. By using enlargements of USGS 
topographic maps and unsurveyed island area estimates, we feel 
they significantly over estimated the area of the Phalaris 
habitat, and, consequently, over estimated storm-petrel 
abundance. For example, on Goat Island their area estimate 
for Phalaris is 8.2 acres, whereas our estimate is 6.0; on 
Hunters Island their estimate equals 3.2 acres, ours is 2.3. 
Yet, given the faulty methods of the 1966-67 storm-petrel 
survey, there is still an indication that there were substan- 
tially fewer Leach's Storm-Petrels nesting in Oregon in 1979 
than in 1966-67. Based on calculations using their density 
figures and their assumption of a 1:l relationship of burrow 
entrances to mated pairs, one can derive a burrow entrance 
density of 7 entrances per square meter. Thus, using our 
50% burrow occupancy figure, the Leach's nesting density in 
2 Phalaris during 1966-67 was 3.5 pairs/m . This manipulation 
assumes that percent burrow occupancy remains nearly constant 
at 50% with increasing storm-petrel abundance. While this is 
a conservative assumption, the 1966-67 nesting density of 
3.5 pairs/m2 is still about double the magnitude of our den- 
2 sity estimate of 1.5 pairs/m . 
Although the bulk of the 1966-67 overestimate of breeding pop- .- ulation size can be attributed to faulty survey methods, the 
difference in nesting density estimates suggests that there 
has been a decline in the abundance of Leach's Storm-Petrels 
over the last decade. 
Double-crested Cormorant 
Three of the 14 colonies found, Three Arch Rocks (#25), 213 
pairs, Castle Rock (#424), 150 pairs, and Hunters Island, 115 
pairs, contain about 55% of the estimated 850 pairs breeding 
in Oregon. 
Previously, only 2 locales in Oregon were preported to support 
Double-crested colonies. Finely (1902) reported this species 
breeding on Three Arch Rocks, and Browning and English (1972) 
reported that of the soiled islands they examined only Haystack 
~ o c k  (#35, Cape Kiwanda) supported a colony of this species. 
The only cormorants we observed nesting on Haystack Rock were 
Brandt's and Pelagic Cormorants. Moreover, the Brandt's 
Cormorants they noted as nesting in the Phalaris on Hunters 
Island were most certainly Double-crested Cormorants. 
An accurate assessment of changes in abundance is not possible, 
for comparative data for this species are not available. 
Brandt's Cormorant 
Of the 3 species of cormorants nesting in Oregon, the Brandt's 
is by far the most numerous, with a breeding population size 
of an estimated 8,100 pairs. Sixtytwo locations support - 
Brandt's Cormorant colonies, but only 22 of these support 
colonies larger than 100 pairs. Thirtyfive percent (2,250 
pairs) of the breeding population is nesting at Sea Lion Caves, 
which is the largest mainland colony ever reported for this 
species. Other substantially large colonies are located at: 
Tillamook Head (#97A), 375 pairs; Tillamook Rock (#loo), 375 
pairs; Bird Rocks (#129), 485 pairs; Gull Rock (#155), 400 
pairs; Cascade Head (#56A), 390 pairs; Gull Rock (#424), 
229 pairs; Island Rock (#534), 251 pairs; and Rk. #686, 
near Hubbard Mound, 212 pairs. 
The 11 year average (1966-1976) for estimated numbers of 
cormorants present in Oregon during the breeding season is 
approximately 9,400 birds, which includes an adjustment for 
4 years of data for the Sea Lion Caves colony (U.S. Fish and 
Wildlife Service, unpublished aerial survey data). Given the 
colony site locations and the method used to obtain these data, 
Brandt's probably make up 90% or more of this average figure, 
i.e. about 8,500 birds. This estimate is nearly one-half the 
magnitude of our estimate of 16,200 birds. We feel the dif- 
ferences in sampling techniques, largely visual estimates 
during the 11 year aerial census versus our method of direct 
counts taken from aerial photographs or while present at colony 
sites, do not adequately account for this disparity. Yet, 
e- without more information we can only guess at the reasons for 
this apparent increase in numbers. 
Pelagic Cormorant 
Our breeding population estimate of 3,280 pairs, the first 
such estimate in Oregon, is based on direct visual counts 
made at 47 mainland cliff locations and 101 offshore locations 
on rocks and islands. The largest nesting aggregation in the 
state, 449 pairs, is located along a 3/4 mile strip of coast- 
line at Otter Crest (mainland site #294A). The largest off- 
shore colony, 203 pairs, is located at Castle Rock (#422, 
Cape Blanco) . 
In general pelagic Cormorants prefer nesting on the small 
rocky ledges of rather sheer cliffs. As a result of the 
c - discontinuous and limited distribution of this type of habitat, 
the nesting distribution of this specees is typically patchy 
with relatively small "colonies" occurring intermittently along 
rocky coasts. For example, over the length of the approximately 
200 km of Oregon's rocky coast there are 148 nesting locations, 
with 134 (90%) of these locations each supporting less than 50 
pairs. In fact, 50% of the 148 locations each support less 
than 10 pairs. There are no data for this species on which 
to base an estimate on any change in status. 
Black Oystercatcher 
Since this obligate coastal shorebird is a territorial nester, 
C one would expect its numbers to be very low compared to other 
seabirds. This expectation is in accordance with our estimate 
of 210 birds for the entire state. No data on population 
changes are available for comparison to our findings. 
Western Gull 
Seven colony sites support nearly 50% of the 4,950 pairs of 
Western Gulls nesting in Oregon: Haystack Rock (#134), 300 
pairs; Three Arch Rocks (#25) , 250 pairs; Haystack Rock (#35), 
375 pairs; Table Rock (#378), 250 pairs; Island Rock (#534), 
350 pairs; Hunters Island, 545 pairs, and Goat Island, 375 
pairs. The rest of the breeding population is distributed 
over 140 other locations. 
The 11 year average (1966-1976) for estimated numbers of 
gulls present in Oregon during the breeding season is approxi- 
mately 8,000 birds ( U . S .  Fish and Wildlife Service, unpubl. 
aerial survey data.) Our estimate of 9,900 birds is higher, 
but we feel the disparity is largely due to differences in 
sampling technique. We censused many more sites than the 
aerial surveys covered and our island boardings allowed for 
the more thorough accounting of cryptically nesting gulls. 
Common Murre 
Our minimum estimate of 255,000 birds represents about 60%, 
by number, and 80% of the biomass of the seabirds breeding in 
Oregon. 
Murres are commonly found nesting on the tops and ledges of 
+ barren rocky islands and sea-stacks. In general these islands, 
and, consequently, the murre colonies, are evenly distributed 
along Oregon's rocky coastline, with 33 sites located in the 
northern section of rocky coast, and 27 sites located in the 
southern section. Moreover, each section of coastline supports 
equivalent numbers of birds, 120,000 in the north and 135,000 
in the south. The largest concentration of Common Murres in 
the Pacific south of Alaska is on the Three Arch Rocks complex, 
an estimated 75,000 birds. Furthermore, there are 23 other 
locations in Oregon that support murre colonies numbering in 
the thousands. 
([ - The only comparative abundance data available for Common 
Murres are the unpublished results of U.S. Fish and Wildlife 
Service aerial surveys. The 9 year average (1966-1974) for 
these data is approximately 122,000 birds. Though this esti- 
mate is less than half our total estimate, we feel the disparity 
is largely due to differences in survey techniques and, there- 
fore, does not reflect a real trend in increasing abundance. 
Pigeon Guillemot 
Though guillemots are not truely colonial, where there is 
suitable nesting habitat they will occur in sizeable aggre- 
gations, i.e. greater than 100 birds. Aggregations of this 
6L size were associated with 4 locations: Otter Crest (#224A), 
110 birds; Gregory Point (#299A), 120 birds; Gull Rock (#424), 
100 birds; and Hunters Island, 150 birds. the rest of the 
- 
population, approximately 1,650 birds, was rather evenly dis- 
tributed over the entire rocky coast of Oregon, with the 
majority of sites supporting less than 20 birds. No data on 
population changes are available for this species. 
Cassin's Auklet 
Based on our findings at 3 locations, Island Rock (#534), 
Whalehead Island (#1057), and Goat Island, we confirmed that 
approximately 120 pairs of Cassin's Auklets nest in Oregon. 
Besides Island Rock and Goat Island, Browning and English 
(1972) reported 5 other colony sites for this species. Our 
accounting of these 5 locations follows. We found no evi- 
dence of Cassin's Auklets nesting on Haystack Rock (#35), 
Conical Rock (#291) and North Crook Point rock (#803). We 
did not land on Whalehead Island (#1058); however, we did 
note that the availability of suitable habitat makes it 
probable that Cassins's do still nest here. We did not see 
or hear any Cassin's Auklets on Hunters Island. But the 
slope of the NW corner, the area previously described by 
Browning and English as the colony site, showed signs of 
the extensive digging typical of Cassin's Auklets; so we 
strongly suspect that this species does nest here. Unfortu- 
nately, since we did not excavate any of the burrows in this 
area, we cannot make any judgement regarding the abundance 
a- of this species on Hunters. 
e Aside from the fact that Cassin's no longer nest at 3 locations - previously supporting small populations, we suspect, given 
the limited availability of preferred nesting habitat, that 
in the past the abundance of this species was not substantially 
larger than it is today. 
Rhinoceros Auklet 
Previously, only one site in Oregon, Goat Island, was known to 
support nesting Rhinoceros Auklets. Nesting by this species 
on Goat Island was suspected as early as 1966 (Browning and 
English, 1968), and subsequently confirmed by several investi- 
gators in June, 1973 (Crowell and Nehls, 1973). 
C Our findings confirmed that Goat Island and Hunters Island, 
a previously undescribed site, each support approximately 
50 pairs of this species. We also suspect that this species 
may nest in small numbers at 3 mainland locations, Otter Crest 
(#224A) , Yaquina Head (#240A) , and Sea Lion Caves (#293A). 
~lthough there is no way of determining the past status of 
this species in Oregon, we suspect that, due to the limited 
amount of nesting habitat in the state, Rhinoceros Auklet 
abundance has been lower than 500 pairs for at least the last 
50 years. 
* Tufted Puffin 
./ 
There are but a few relatively large Tufted Puffin colonies 
in Oregon. Approximately 60%, 2,100 pairs, of the estimated 
3,300 pairs of puffins nest on Three Arch Rocks and there are 
4 other locations, Haystack Rock (#134), Haystack ~ o c k  (#35), 
Island Rock (#534) and Goat Island, that each support colonies 
larger than 150 pairs. The remaining 26 nesting locations 
we found each support colonies of less than 75 pairs. 
A comparison of our findings with the 1966-67 survey results 
of Oregon's soiled islands by Browning and English (1972) only 
vaguely suggests an increase in abundance of nesting puffins 
over the last 12-13 years. c 
In addition to the species listed another seabird, the 
Marbled Murrelet (Brachyramphus marmoratus), undoubtedly 
breeds in the state, although a nest of this species has 
never actually been found in Oregon. From published accounts 
of its breeding habits elsewhere (Binford, et al., 1975) it -- 
probably nests inland in tall conifers. Appendix A lists 
our sightings of this species made during at-sea surveys. 
State-wide areas of concentration appear to be from Seal Rocks 
to Heceta Head and the Lincoln City/Gleneden Beach area, though 
some potentially important areas were not surveyed, e.g. 
Florence to Coos Bay. An apparent propensity for this species 
6 to concentrate off sandy beached may be real or may be an 
artifact of our survey methods. Rocky coastlines were surveyed 
nearshore at slower speeds with out attention directed onshore. 
Along sandy coasts, however, we moved quickly and farther - 
offshore, with more time to look for this species. Marbled 
Murrelets do not occur in dense colonies like most other 
marine birds, but instead are loosely scattered along most 
of the entire coast. Given our limited survey effort, we 
suspect that the breeding population of Marbled Murrelets 
in Oregon may only be on the order of 1000 pairs. 
On 3 July we recorded a totally unexpected sighting of a 
single Horned Puffin (Fratercula corniculata) roosting on 
Island Rock. The bird was frequenting a rocky crevice which 
it disappeared into for up to 45 minutes while we censused 
the island. This species prefers nesting in rocky crevices - 
rather than in excavated burrows that Tufted Puffins prefer. 
It flew from its roost, circled around the island and 
returned to its roost several times. The roost site was on 
the eastern side of the island about 150 m from the south end 
l 
and twothirds of the way to the top. 
Horned Puffins have only recently been documented breeding 
as far south as British Columbia. A large number of recent 
sightings of non-breeding individuals off California, Oregon 
and Washington coupled with the apparent recent colonization 
of southern British Columbia have led to the speculation that 
this species may be undergoing a substantial range extention. 
Though definitely a species to be watched, for the time 
being its status in Oregon must remain only that of a 
- potential breeder. 
As can be seen from this review there is little historical 
information about the abundance of seabirds breeding in Oregon. 
Consequently, from an historical perspective little can be 
said regarding the status of Oregon's breeding populations. 
A more general evaluation of status can be made, however, by 
comparing the distribution and abundance of seabirds in Oregon 
to the results of recently conducted coastal surveys for 
Washington (Speich, -- et al., in prep.) and northern California 
(Sowls, -- et al., in prep.). 
a- The species composition of the seabird communities is nearly 
the same for all 3 regions. In other words, as compared to 
Washington and northern California no species is consequently 
absent from the Oregon fauna. But dramatic differences in 
relative species abundances, another measure of community 
structure, become evident when the seabird fauna of Oregon 
and northern California is compared to the fauna of Washington. 
The populations of Brandt's Cormorants and Common Murres, 
species that prefer nesting on the tops of islands with little 
soil and sparse vegetation, are fully an order of magnitude 
larger in number in both Oregon and northern California than 
in Washington. Obversely, the populations of the larger 
burrowing species, Tufted Puffins, Rhinoceros Auklets, and a- Cassin's Auklets, are substantially larger in number (in some 
instances 2 orders of magnitude larger) in Washington than 
in either Oregon or northern California. These differences 
in species abundance are not attributable, however, to long- 
or short-term changes in abundance. Rather they are the 
result of differences in coastal topography. 
Superficially, the coastal topography of the three survey 
regions appears similar in that each contains stretches of 
rugged, rocky coastline with numerous offshore sea-stacks 
and small islands. But a closer examination reveals that 
there is an important difference in island topography. Most 
of the islands occurring off Oregon and northern California 
have little soil and only sparse outcroppings of vegetation, 
ideal nesting habitat for murres and Brandt's Cormorants. 
Yet there are a number of islands in these two regions, more 
so in Oregon than in northern California, that have relatively 
shallow soil deposits and dense stands of low vegetation, 
mostly grasses. It is these islands that support substantially 
large populations of Leach's Storm-Petrels, but relatively 
small numbers of burrowing alcids. In contrast, many of the 
islands in Washington are capped with extensive deposits of 
soil and tall, dense stands of trees, shrubs and grasses, i.e. 
habitat that can support large numbers of burrowing alcids 
and strom-petrels, but relatively few murres and Brandt's 
Cormorants. 
The amount of soil and the density of vegetation on the tops 
of islands has but a limited effect on the availabilty of 
.- nesting habitat for Double-crested Cormorants, Pelagic 
L Cormorants, Black Oystercatchers, gulls (Larus sp.), and 
Pigeon Guillemots. Consequently, due to the presence in each 
region of equivalent types and amounts of nesting habitat 
preferred by these species, the relative abundance figures 
are comparable for each of these species from region to 
region. 
In general then, it appears that the species composition and 
relative abundances of Oregon's seabird community are wholly 
concordant with the amount and types of nesting habitat 
available in Oregon. But this accord between habitat structure 
and community structure should not overshadow the remarkable. 
fact that Oregon's 436,000 seabirds represent nearly 35% of 
all the seabirds breeding on the west coast from Mexico to 
British Columbia. 
Table 3. A lphabe t i ca l  l i s t i n g  of major colony sites,  The 
s i t e  names a r e  c ross - re ferenced  wi th  ou r  numbering system 
and, where p o s s i b l e ,  t h e  Seabird Colony Cata log  numbering 
system (Varoujean, 1979) . 
Number 
Name 





Cape Perpe tua  
Cascade Head 
C a s t l e  Rock (Cla tsop  Coo) 149 
C a s t l e  Rock (Curry Co. ) 422 
Conical  Rock 291 
Coqui l le  P o i n t  complex 
Cat  and K i t t e n s  385-387 
Coqu i l l e  P o i n t  Rocks 382,383,395 
Crook P o i n t  Rocks 801-828 
Saddle Rock 
9/ 
Dear P o i n t  Rocks 
Face Rock 388 
Falcon Rock 177 
Goat I s l a n d  1174 
Gregory P o i n t  295-313 
Gul l  Rock (C la t sop  CO. 15 5 
~ u l l  ~ o c k  (Curry Co. ) 4 2 4  




Th i s  Survey Cata log  
Gul l  Rock (Lincoln Co.  228 
Hays tack Rock (C la t sop  Co. ) 134 
Hays tack  Rock ( T i  llamook Co. ) 35 
Heceta Head 290 
House Rock 1096 
Hubbard Mound Reef 685-690 
Hunters I s l a n d  74 9 
I s l a n d  Rock 534 
Jockey Cap I s l a n d  145 
Mack Reef 858-881 
Mack Arch 8 75 
O t t e r  C r e s t  (mainland) 224A 
O t t e r  Rock 
Orford Reef 
B e s t  Rock 
Conical  White Rock 
Square White Rock 
W Conical  Rock 
P a r r o t  Rock 
P i l l a r  Rock 
Pyramid Rock 
Redfish Rocks 
Table  3. Continued.  
Number 
Name 
T h i s  Survey C a t a l o g  




Sea Lion Caves 
Sea Lion Rock 
S e a l  Rocks 
Shore  A c r e s  
S i s t e r s  Rocks 
Table  Rock 
Three  Arch Rocks 
Three Rocks 
Tillamook Head 
Til lamook Rock 
Tower Rock 
Twin Rocks (Curry Co.) 
Twin Rocks (Tillamook Co.) 
Whalehead I s l a n d s  
Yaquina Head 
Y e l l o w  Rock 
Table 4. Census results. Site numbers correspond to map numbers in Appendix C, 
and start with northermost site and proceed south. Survey data are listed as 
numbers of pairs, except those data in parentheses equal numbers of birds. 
(+ = present, but no count was made; +? = probably present) 
* SPFT=Fork-ta i led S t o r m - P e t r e l ;  SPLE=Ceachls S t o r m - P e t r e l ;  CODC-Double-crested Cormorant;  COBR= 
B r a n d t ' s  Cormorant;  COPE-Pelagic Cormorant;  OYBL=B'lack O y s t e r c a t c h e r ;  GUWE=Western G u l l ;  MUCO= 
Common Murre; GUPI=Pigeon G u i l l e m o t ;  AUCA=Cassings A u k l e t ;  AURH=Rhinoceros A u k l e t ;  PUTU-Tufted 
P u f f i n .  























1 2 1  
S p e c i e s *  
SPFT SPLE CODC COBR COPE OYBL GUWE MUCO GUPI AUCA AURH PUTU 
- - -  N o  N e s t i n g  - - - 
1 1 ( 5 )  
375 (100)  (10)  
- - - N o  N e s t i n g  - - - 
19 0 3 
1 
2 5 2 (47)  
- - -  N o  N e s t i n g  - - - 
3 3 ( 5 )  
100 
375 (650)  
- - - N o  N e s t i n g  - - - 
1 5  ( 2 )  (45)  
1 
- - - N o  N e s t i n g  - - - 
2 0 
- - -  N o  N e s t i n g  - - - 
1 1 
3 3 0 
- - - N o  N e s t i n g  - - - 
116 4 2 9 (275)  ( 5 )  
3 1 1 1 (20)  
Table 4 .  Continued. 
* SPFT=Fork-ta i led S t o r m - P e t r e l ;  SPLEnCeach's S t o r m - P e t r e l ;  CODC=Double-crested Cormorant ;  COBR= 
B r a n d t ' s  Cormorant;  COPE=Pelagic Cormorant;  O Y B L = B ~ ~ C ~  O y s t e r c a t c h e r ;  GUWE=Western G u l l ;  MUCO= 
Common Murre; GUPI=Pigeon G u i l l e m o t ;  AUCA=Cassin's A u k l e t ;  AURH=Rhinoceros A u k l e t ;  PUTU=Tufted 
Puf f  i n .  














1 4 1  
142 








S p e c i e s *  
SPFT SPLE CODC COBR COPE OYBL GUWE MUCO GUPI AUCA AURH PUTU 
( 1 )  5  ( 1 )  
- - -  No N e s t i n g  - - - 
2 
1 5  (600)  
19 (3 ,750)  (3 )  
2  0  (350) 
( 2 )  8 5  ( 2 )  10 
- - - No N e s t i n g  - - - 
- - -  No N e s t i n g  - - - 
+? + 80 300 200 
- - -  N o  N e s t i n g  - - - 
4  ( 1 )  1 8  
1 
1 3  1 0  
- - -  N o  N e s t i n g  - - - 
( 2 )  2  (5 )  
16 2  0  
- - - N o  N e s t i n g  - - - 
175 1 2  (2 ,200)  ( 1 )  
- - -  N o  N e s t i n g  - - - 
400 75 (4 ,500)  
- - -  No N e s t i n g  - - - 
Table 4. Continued. 
* SPFT=Fork-ta i led S t o r m - P e t r e l ;  SPLE=Ceachls S t o r m - P e t r e l ;  CODC=Double-crested Cormorant ;  COBR= 
B r a n d t l s  Cormorant;  COPE=Pelagic Cormorant;  OYBL=Black O y s t e r c a t c h e r ;  GUWE=Western G u l l ;  MUCOP 
Common Murre; GUPI=Pigeon G u i l l e m o t ;  AUCA=Cassinls A u k l e t ;  AURH=Rhinoceros A u k l e t ;  PUTU=Tufted 
Puf f  i n .  
- 






















1 9 1  
19 1A 
S p e c i e s *  
SPFT SPLE CODC COBR COPE OYBL GWE MUCO GUPI AUCA AURH PUTU 
- - - N o  N e s t i n g  - - - 
1 
- - - N o  N e s t i n g  - - - 
(25)  
- - -  No N e s t i n g  - - - 
(100)  
5  
- - -  No N e s t i n g  - - - 
- - -  No N e s t i n g  - - - 
14 
- - - N o  N e s t i n g  - - - 
8 
- - -  N o  N e s t i n g  - - - 
- - -  No N e s t i n g  - - - 
( 1 )  
- - - N o  N e s t i n g  - - - 
5 
- - -  N o  N e s t i n g  - - - 
( 2 )  8  
1 ( 8 )  
- - -  N o  N e s t i n g  - - - 
2 4 ( 1 9 )  
Table 4 .  Continued. 
* SPET=Fork- ta i led S t o r m - P e t r e l ;  SPLE=Ceach's S t o r m - P e t r e l ;  CODC=Double-crested Cormorant ;  COBR= 
B r a n d t ' s  Cormorant ;  COPE=Pelagic Cormorant ;  OYBL=Black O y s t e r c a t c h e r ;  GUWE=Western G u l l ;  MUCO= 
Common Murre; GUPI=Pigeon G u i l l e m o t ;  AUCA-Cassin's A u k l e t ;  AURH=Rhinoceros A u k l e t ;  PUTU=Tufted 
P u f f  i n .  
















1 3  
14 
14A 





S p e c i e s *  
SPFT SPLE CODC COBR COPE OYBL GUWE MUCO GUPI AUCA AURH PUTU 
- - -  N o  N e s t i n g  - - - 
80 1 3  (20)  
5  
- - - N o  N e s t i n g  - - - 
11 
- - - N o  N e s t i n g  - - - 
3  (35)  
- - -  No N e s t i n g  - - - 
3  11 (11)  
3  ( 2 )  1 4  ( 2 )  
- - - No N e s t i n g  - - - 
2  5  (3 ,500)  (18)  
- - -  N o  N e s t i n g  - - - 
5 ( 5 )  
- - - N o  N e s t i n g  - - - 
- - - N o  N e s t i n g  - - - 
2  4  3  4  (80 )  2 
1 (2 ,900)  
1 5  (325)  2  5  
8  (40)  12  
3  8  (200)  ( 3 5 )  25 
3  3  ( 2 )  11 ( 1 0 )  (10)  4  5  
- Table 4 .  Con -. .. 
SPFTzFork- ta i led S t o r m - P e t r e l ;  SPLE=Geachls S t o r m - P e t r e l ;  CODC=Double-crested Cormorant ;  COBR= 
B r a n d t l s  Cormorant ;  COPE=Pelagic Cormorant ;  OYBL=Black O y s t e r c a t c h e r ;  GCTWE=Western G u l l ;  MUCO- 
Common Murre; GUPI=Pigeon G u i l l e m o t ;  AUCA=Cassinls A u k l e t ;  AURH=Rhinoceros A u k l e t ;  PUTU=Tufted 
P u f f  i n .  
S i t e  
Number 
16-20 
2  1 
2  2  
23 
24 
2  5  
2  6  
2  7  
28 
2  9  
3  0  
3  1 
3  1A 
3  1~ 
3 2  
3  3 
3 4  
3  4A 
3  4B 
34C 
34D 
3  4E 
" - + --.* 
S p e c i e s *  
SPFT SPLE CODC COBR COPE OYBL GUWE MUCO GUPI AUCA AURH PUTU 
- - -  N o  N e s t i n g  - - - 
3  1 4  ( 3 )  
1 0  ( 5 )  
- - -  N o  N e s t i n g  - - - 
- - -  N o  N e s t i n g  - - - 
+? +? 213 72 6  5  250 (20,000)  (12)  2 ,000 
+ 7 +? 5  4  2  5  ( 2 )  25 (10 ,000)  ( 5 )  50 
17  3  40 (45,000)  ( 9 )  50 
- - - N o  N e s t i n g  - - - 
- - - N o  N e s t i n g  - - - 
3  0  (1 )  
- - -  N o  N e s t i n g  - - - 
7  
( 8 )  
- - - No N e s t i n g  - - - 
3  3  8  
185 17  (600)  
2 3 3  
12  7  2  (135)  (10)  
2  5  (20)  
5  7 ( 2 )  3  5  (50)  (20)  
5  0  11 ( 2 )  30 (7 ,500)  (56)  2  5  
Table 4. Continued. 
- -- - - - -  -- - - 
SPFT=Fork-tailed Storm-Petrel; SPLE=Leachns Storm-Petrel; CODC=Double-crested Cormorant; COBR= 
Brandt's Cormorant; COPE=Pelagic Cormorant; OYBL=Black Oystercatcher; GUWE=Western Gull; MUCO= 




























SPFT SPLE CODC COBR COPE OYBL GUWE MUCO GUPI AUCA AURH PUTU 
+ 500 5 4 106 375 (27) 150 
- - - NO Nesting - - - 
(1) 2 
2 
- - -  No Nesting - - - 
30 3 
- - -  No Nesting - - - 
7 7 (600) 
4 (250) 
390 (100) 
3 (700) (10) 15 
20 (7,250) 
3 5 4 2 (5,500) 
- - - NO Nesting - - - 
4 3 
- - - No Nesting - - - 
15 (2) 35 
5 
(1) 100 
- - -  No Nesting - - - 
24 3 
- - - No Nesting - - - 

















2 2 4A 
2 2 5 
226 
2 2 7 







- - -  No Nesting - - - 
1 
5 
- - - No Nesting - - - 
- - - No Nesting - - - 
(4) 2 
- - - No Nesting - - - 
4 1 
- - - No Nesting - - - 
11 1 
- - - No Nesting - - - 
449 (3) 2 +? 2 5 
15 
- - -  No Nesting - - - 
- - - No Nesting - - - 
1 
(3) 2 5 
- - -  No Nesting - - - 
( 2) 1 
3 2 
- - - No Nesting - - - 
SPFT=Fork-tailed Storm-Petrel: SPLE=Leach8s Storm-Petrel; CODC=Double-crested Cormorant; COBR= 
Brandt's Cormorant; COPE=Pelagic Cormorant; OYBL=Black Oystercatcher; GUWE=Western ~ u l l :  MUCOn 
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Table 4 .  Continued. 
* SPFT=Fork-tailed Storm-Petrel; SPLE=Ceach8s St0nn;Petrel; CODC=Double-crested cormorant; COBR= 
Brandt's Cormorant; COPE=Pelagic Cormorant; OYBL=Black Oystercatcher; GUWE=Western Gull; MUCO= 




























SPFT SPLE CODC COBR COPE OYBL GUWE MUCO GUPI AUCA AURH PUTU 




3 (2) 3 5 1 
(2 6 
7 5 2 5 
(2) 
2 3 3 
12 1 
12 2,250 (1) 100 
175 6 3 7 
6 
- - - No Nesting - - - 
(2) 2 
- - - No Nesting - - - 
17 
- - -  No Nesting - - - 
see 302-304 
(2 
- - - No Nesting - - - 
- - -  No Nesting - - - 
Table 4 .  Continued. 
* SPFT=Fork-ta i led S t o r m - P e t r e l ;  SPLE=Ceach9s S t o r m - P e t r e l ;  CODC=Double-crested Cormorant;  COBR- 
B r a n d t ' s  Cormorant;  COPE=Pelagic Cormorant;  OYBL=Black O y s t e r c a t c h e r ;  GUWE=Western G u l l ;  MUCOa 
Common Murre; GUPI=Pigeon G u i l l e m o t ;  AUCA=Cassinls A u k l e t ;  AURH=Rhinoceros A u k l e t ;  P u ~ U t T u f t e d  
Puf f  i n .  
























S p e c i e s *  
SPFT SPLE CODC COBR COPE OYBL GUWE MUCO GUPI AUCA AURH PUTU 
2 8 ( 3 )  
(4 
- - - N o  N e s t i n g  - - - 
4 
- - -  No N e s t i n g  - - - 
- - - N o  N e s t i n g  - - - 
5 
- - -  No N e s t i n g  - - - 
5 4 (65)  
- - -  No N e s t i n g  - - - 
3 0 ( 4 )  250 (30)  17  
- - -  No N e s t i n g  - - - 
133  ( 2 )  1 5  (4 ,700)  (20)  2 
1 6  ( 2 )  82 (35)  2 
5 
- - -  No N e s t i n g  - - - 
- - - No N e s t i n g  - - - 
+ 
4 
5 9 (24,000)  ( 3 )  
132 6 ( 2 )  5 (3 ,500)  3 
- - -  No N e s t i n g  - - - 
Table 4 .  Continued. 
- - -  No N e s t i n g  - - - 
7  6 2  (15)  
- - - N o  N e s t i n g  - - - 
( 3 )  150 
- - - No N e s t i n g  - - - 
24 2  (850) ( 5  
S i t e  
Number 
- - - No N e s t i n g  - - - 
4  (1)  
- - - No N e s t i n g  - - - 
+ 
(2 )  
203 (1 )  1 (10)  
( 5  
~ ~~ - p~ 
S p e c i e s *  
SPFT SPLE CODC COBR COPE OYBL GUWE MUCO GUPI AUCA AURH PUTU 
- - - No N e s t i n g  - - - 
225 11 ( 5 )  50 (16,100)  (100)  
- - -  N o  N e s t i n g  - - - 
6  (26)  
- - -  N o  N e s t i n g  - - - 
4  (15)  
- - - N o  N e s t i n g  - - - 
3 4  (4 ,500)  
1 457 1 - - -  No N e s t i n g  - - - 
* SPFT=Fork-ta i led S t o r m - P e t r e l ;  SPLE=Ceachls S t o r m - P e t r e l ;  CODC=Double-crested Cormorant;  COBR= 
B r a n d t l s  Cormorant;  COPE=Pelagic Cormorant;  OYBL=Elack O y s t e r c a t c h e r ;  GUWE=Western G u l l ;  MUCO= 
Common Murre; GUPI=Pigeon G u i l l e m o t ;  AUCA=Cassinls A u k l e t ;  AURli=Rhinoceros A u k l e t ;  PUTU-Tufted 
Puf f  i n .  

Table 4 .  Continued. 
SPFT=Fork-ta i led S t o r m - P e t r e l ;  SPLE=Ceachts S t ~ r m ~ P e t r e l ;  CODC=Double-crested Cormorant:  COBR= 
B r a n d t ' s  Cormorant;  COPE=Pelagic Cormorant;  OYBL=Black O y s t e r c a t c h e r ;  GUWE=Western G u l l ;  MUCO= 
Common Murre; GUPI=Pigeon G u i l l e m o t ;  AUCA=Cassints A u k l e t ;  AURH=Rhinoceros A u k l e t ;  PUTU=Tufted 
Puf f  i n .  
r 
























S p e c i e s *  
SPFT SPLE CODC COBR COPE OYBL GUWE MUCO GUPI AUCA AURH PUTU 
- - - No N e s t i n g  - - - 
41 60 ( 2) 29 (3 ,000)  (18)  1 
1 5  ( 2 )  (11250)  
( 4 )  20 (4 ,700)  (11)  
- - - N o  N e s t i n g  - - - 
8  9  ( 2 )  3 (950) ( 1 3 )  
- - - No N e s t i n g  - - - 
+? 150 251 132 ( 4 )  350 (6 ,600)  (60)  50 17  5 
- - - No N e s t i n g  - - - 
( 2 )  8  
- - -  No N e s t i n g  - - - 
- - -  No N e s t i n g  - - - 
3  18  ( 2 )  5  
1 7  17  ( 2 )  1 
8  
1 
- - - No N e s t i n g  - - - 
31  ( 1 )  
7  
- - - No N e s t i n g  - - - 
- - -  No N e s t i n g  - - - 
46 54 ( 2 )  1 7  ( 5 )  
Table 4. Continued. 
SPFT=Fork-ta i led S t o r m - P e t r e l ;  SPLE=Ceach's S t0nn;Pe t re l ;  CODC=Double-crested Cormorant;  COBR= 
B r a n d t ' s  Cormorant;  COPE=Pelagic Cormorant;  OYBL=Black O y s t e r c a t c h e r ;  GUWE=Western G u l l ;  MUCO= 
Common Murre; GUPI-Pigeon G u i l l e m o t ;  AUCA=Cassin's A u k l e t ;  AURH=Rhinoceros Aukle t ;  PUTU=Tufted 
Puf f  i n .  
A 
























S p e c i e s *  
SPFT SPLE CODC COBR COPE OYBL GUWE MUCO GUPI AUCA AURH PUTU 
49 ( 4 )  ( 2 )  
- - - No N e s t i n g  - - - 
see 587-593 
- - -  No N e s t i n g  - - - 
2 
- - - No N e s t i n g  - - - 
4 
1 8  ( 6 )  
- - - No N e s t i n g  - - - 
2 3 
- - -  No N e s t i n g  - - - 
9 
- - - No N e s t i n g  - - - 
( 1) 
( 1 )  (12,200)  
(1 ,800)  
- - - No N e s t i n g  - - - 
( 2 )  
- - - No N e s t i n g  - - - 
2 5 ( 1 )  
- - - No N e s t i n g  - - - 
1 5  4 ( 2 )  (560)  (11)  
Table 4 .  Continued.  
* SPFT=Fork-ta i led S t o r m - P e t r e l ;  SPLE=Ceach's S t o r m - P e t r e l ;  CODC=Double-crested Cormorant;  COBR= 
B r a n d t ' s  Cormorant;  COPE=Pelagic Cormorant;  OYBL=Black O y s t e r c a t c h e r ;  GUWE=Western G u l l ;  MUCO= 
Common Murre; GUPI=Pigeon G u i l l e m o t ;  AUCA-Cassin's A u k l e t ;  AURH=Rhinoceros A u k l e t ;  PUTU=Tufted 
P u f f  i n .  

























S p e c i e s *  
SPFT SPLE CODC COBR COPE OYBL GUWE MUCO GUPI AUCA AURH PUTU 
- - - N o  N e s t i n g  - - - 
96 4 5 (1 )  29 (1 ,650)  (39)  
- - -  N o  N e s t i n g  - - - 
30 
- - -  N o  N e s t i n g  - - - 
+ 16,900 115 122 .(6) 545 7 5 
- - - N o  N e s t i n g  - - - 
(4  5 0 
- - - N o  N e s t i n g  - - - 
3 8 
- - - No N e s t i n g  - - - 
3 
- - - N o  N e s t i n g  - - - 
see 773-779 
- - - N o  N e s t i n g  - - - 
1 (1)  65 2 5 
3 2 20 
- - - N o  N e s t i n g  - - - - 
11 65 5 
- - - N o  N e s t i n g  - - - 
3 4 
- - - N o  N e s t i n g  - - - 
Table 4 .  Continued. 
SPFT=Fork-ta i led S t o r m - P e t r e l ;  SPLE=Ceach's S t o r m - P e t r e l :  CODC=Double-crested Cormorant ;  COBRE 
B r a n d t ' s  Cormorant;  COPE=Pelagic Cormorant;  OYBL==Black O y s t e r c a t c h e r ;  GUWE=Western G u l l ;  MUCOo 
Common Murre; GUPI=Pigeon G u i l l e m o t ;  AUCA=Cassings A u k l e t ;  AURH=Rhinoceros A u k l e t ;  PUTU=Tufted 
P u f f  i n .  
















9 18  
919-933 
933A 
9 3 3B 
934-940 
9 4 1  
942A 
942B ,C 
S p e c i e s *  
SPFT SPLE CODC COBR COPE OYBL GUWE MUCO GUPI AUCA AURH PUTU 
11 8 10 
- - - N o  Nes t ing-  - - 
5 3 2 3 4 
( 4 )  5 (10)  
- - - N o  N e s t i n g  - - - 
4 ( 7 )  
- - - N o  N e s t i n g  - - - 
- - - N o  N e s t i n g  - - - 
17  ( 5 )  
- - - N o  N e s t i n g  - - - 
(250) 
( 2 )  
10 3 ( 1) 20 (11,750)  (45)  2 
- - -  N o  N e s t i n g  - - - 
11 ( 4 )  3 0 (6 )  
- - - N o  N e s t i n g  - - - 
2 3 ( 2 )  1 (10)  
4 ( 2 )  5 ( 4 )  
- - - N o  N e s t i n g  - - - 
7 
1 
14 ( 2 )  6 ( 7 )  
Table 4 .  Continued. 
* SPFT=Fork-ta i led S t o r m - P e t r e l :  SPLE=Ceach9s S t o r m - P e t r e l ;  CODC=Double-crested Cormorant;  COBR= 
B r a n d t ' s  Cormorant;  COPE=Pelagic Cormorant;  OYBL=Black O y s t e r c a t c h e r ;  GUWE=Western G u l l ;  MUCO= 
Common Murre; GUPI=Pigeon G u i l l e m o t ;  AUCA=Cassin's A u k l e t ;  AURH=Rhinoceros A u k l e t ;  PUTU=Tufted 
P u f f  i n .  




9 53-9 55 










9 9 1 
992 
9 9 3 







S p e c i e s *  
SPFT SPLE CODC COBR COPE OYBL GUWE MUCO GUPI AUCA AURH PUTU 
- - - No N e s t i n g  - - - 
3 4 10 ( 2 )  3 (10)  
- - - N o  N e s t i n g  - - - 
(2 )  2 (10)  
- - - N o  N e s t i n g  - - - 
7 
- - - No N e s t i n g  - - - 
1 
- - - N o  N e s t i n g  - - - 
2 5 
- - - N o  N e s t i n g  - - - 
11 ( 2 )  5 
- - - N o  N e s t i n g  - - - 
16 ( 1 )  (15)  
- - - N o  N e s t i n g  - - - 
- - - No N e s t i n g  - - - 
2 5 ( 1 0 )  
- - -  N o  N e s t i n g  - - - 
138  7 ( 1 )  (10)  
- - - N o  N e s t i n g  - - - 
( 2 )  
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Table 4 .  Continued. 
SPFT=Fork-ta i led S t o r m - P e t r e l ;  SPLE=Ceach's S t o r m - P e t r e l ;  CODC=Double-crested Cormorant;  COBR= 
B r a n d t ' s  Cormorant;  COPE-Pelagic Cormorant;  OYBLtBlack O y s t e r c a t c h e r ;  GUWE=Western G u l l ;  MUCO= 
Common Murre; GUPI=Pigeon G u i l l e m o t ;  AUCA=Cassinls A u k l e t ;  AURH=Rhinoceros A u k l e t ;  PUTU=Tufted 
P u f f  i n .  























S p e c i e s *  
SPFT SPLE CODC COBR COPE OYBL GUWE MUCO GUPI AUCA AURH PUTU 
2 (575)  ( 4 )  
- - - N o  N e s t i n g  - - - 
+ 36,500 54 3 8 ( 2  375 (1 ,850)  (24)  2 0 50 200 
- - - N o  N e s t i n g  - - - 
1 4 
- - - N o  N e s t i n g  - - - 
- - - N o  N e s t i n g  - - - 
2 8 
4 
- - - N o  N e s t i n g  - - - 
17  
1 
- - -  N o  N e s t i n g  - - - 
- - - N o  N e s t i n g  - - - 
5 
2 
- - -  No N e s t i n g  - - - 
Table 5. Annotation section for data in Table 4. Information, listed by site number as in 
Table 4, was collected while censusing from a boat unless otherwise indicated, e.g. counts 
from aerial photographs, during island visitations, from mainland. Where counts from aerial 
photographs are reported as two numbers separated by a slash, the first number represents 
the actual count made from the photograph; the second number represents the estimated num- 
ber present on the photograph. This estimate includes the actual count as a base plus an 
upward adjustment for the error associated with not being able to count all the birds present 
(due to high bird density and/or irregular substrate relief). Species codes correspond to 




- - - - -- - - - - - - - - 
85-92 nothing remarkable; no nesting. 
93 pinnacles 
94 12S1, very sparse vegetation. COBR - (most likely this species) min. 60 on 
E face (boat); COBR - 375 nests (aerial, 22 ~un). MUCO - 100 birds (aerial 
22 Jun). HARL - 1 bird roosting. 
96 COBR - 190 nests along crest and down W side (aerial, 22 Jun). GUWE - 3 nests 
on E face. 
97A mainland site, S wall of ~illamook Head. GUPI - 12 roosting, ca. 35 others 
in general area. 
Table  5. Continued. 
- 
COBR - 33 n e s t s  (ae r ia l ,  22 J u n ) .  
mainland s i te .  COBR - 100 n e s t s  (aer ia l ,  22 J u n ) .  MUCO - ca. 10 r o o s t i n g /  
n e s t i n g ?  
Tillamook Rock, l i g h t h o u s e .  COBR - 356/375 n e s t s  (aer ia l ,  22 J u n ) .  MUCO - 
561/650 b i r d s  (aer ia l ,  22 Jun)  . 
@ m a l l  rock + way o u t  t o  Til lamook Rk., awash. 
a l l  awash. 
on mainland a t  Ind ian  P t .  COPE - 15 n e s t s  on N c l i f f  f a c e .  OYBL - 1 p r .  
G U P I  - 45 b i r d s  p r e s e n t ,  d o u b t l e s s  n e s t i n g .  
1 5 ' ,  t i n y  rock wi th  s m a l l  amount of v e g e t a t i o n .  
a l l  awash. 
group o f  rocks ,  a lmos t  a l l  awash; 1-15' r k . ,  no n e s t i n g .  1-35' domed rk .  
w i t h  20 GUWE n e s t s .  
awash. 
mainland s i te .  
o f f  Ecola P t . ,  unab le  t o  d i s t i n g u i s h  i n d i v i d u a l  rk s .  from c h a r t s .  COPE - 
1 n e s t  and 2  u n i d e n t i f i e d  cormorant (p robably  COPE) n e s t s .  GUWE - 30 n e s t s .  
Sea Lion Rk. COBR - 17 n e s t s  on p i n n a c l e ,  min. 12 n e s t s  on lower l e v e l  S 
of p i n n a c l e  colony ( b o a t ) ;  COBR - 116 n e s t s  (aer ia l ,  22 J u n ) .  COPE - 4 
n e s t s  E s i d e .  GUWE - 1 4  n e s t s  on S and E s i d e s ,  +15 n e s t s  e lsewhere .  
MUCO - 248/275 b i r d s  i n  s c a t t e r e d  s m a l l  c o l o n i e s  (aer ia l ,  22 J u n ) .  
40' s p i k e ,  no v e g e t a t i o n .  COBR - . 3 1  n e s t s  (aer ia l ,  22 J u n ) .  
group of  r k s . ,  no v e g e t a t i o n .  COBR - 11 r o o s t i n g .  HARL - 1 r o o s t i n g .  
2  s m a l l  p innac l e s .  
Table 5. Continued. 
75' r k . ,  v e r y  s p a r s e  vege ta t i on .  COBR - min. 85 n e s t s  from S s i d e ,  o t h e r s  
a p p a r e n t l y  mixed i n  w i t h  MUCO ( b o a t ) ;  COBR - 107/115 n e s t s  (ae r ia l ,  16 J U ~ ) .  
MUCO - 475/600 b i r d s  (aerial ,  22 J u n ) .  
(128,129,130,131? = Bi rd  Rocks) 401 ,  a lmos t  devo,id of v e g e t a t i o n .  COBR - 
465/485 n e s t s  ( a e r i a l ,  16 J u l ) .  GUWE - 4 n e s t s  % s i d e ,  8 N and E ,  7 W. 
MUCO - 3,572/3,750 b i r d s  (ae r ia l ,  16 J u l ) .  
5 0 1 ,  rocky,  some pa tchy  v e g e t a t i o n  on N s i d e .  COBR - min. 17 n e s t s  ( b o a t ) ;  
COBR - 115/125 n e s t s  (aer ia l ,  16 J u l ) .  GUWE - 4 n e s t s  W s i d e ,  5  N ,  11 S (E?). 
MUCO - 277/350 b i r d s  (ae r ia l ,  16 J u l ) .  
7 5 ' ,  some clump g r a s s .  OYBL - 1 pr .  n e s t i n g .  GUPI - 1 pr .  s een ,  p robably  
n e s t i n g .  PUTU - 3 b i r d s  a t  burrows on NE s i d e ,  est.  10 p r s .  breed.  
no n e s t i n g .  
n o t  found; awash? 
Haystack Rk . ,  Cannon Beach. COPE - 18 n e s t s  S s i d e ,  62 n e s t s  a long  S and W 
s i d e .  GUWE - 87 n e s t s  S s l o p e ,  N and E s i d e s  had 104 n e s t s  w i t h  156 a d u l t s  
p r e s e n t ,  ca. 85 n e s t s  W s i d e ;  min. t o t a l  = 276 n e s t s  p r e s e n t ,  est. 300 n e s t s .  
PUTU - 7 r o o s t i n g  i n  s m a l l  g r a s s y  s w a l e  on S s i d e ,  87 on N s lope .  Vege ta t ion  
much more abundant on N s l o p e ,  where dozens  of p u f f i n s  were. s t a n d i n g  a t  bur-  
r o w  e n t r a n c e s ;  est.  200 p r s .  n e s t .  L o t s  of  s to rm-pe t r e l  h a b i t a t  a v a i l a b l e  
and p e t r e l  odor d e t e c t e d  (SPLE - p r e s e n t  by probably t h e  1 0 0 ' s  and p o s s i b l y  
a few SPFT p r e s e n t )  . Habitat  f o r  AUCA and AURH a l s o  p r e s e n t .  Survey d a t e  
10 Jun. 
4 ' ,  awash. 
f 
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75' p innac l e ,  ve ry  s p a r s e  v e g e t a t i o n .  COPE - 2 n e s t s  E s i d e ,  2  SW. OYBL - 
1 b i r d  SW s i d e .  GUWE - 9 n e s t s  E s i d e ,  9 SW. GUPI - 2 E s i d e ,  4  SW r o o s t -  
i n g ,  some probably n e s t .  
rks .  138,140-143 = The Needles. 
7 5 ' ,  s p a r s e  v e g e t a t i o n  on top .  COPE - 1 3  n e s t s  S s i d e .  GUWE - 10 n e s t s  E 
s i d e .  
awash. 
some s m a l l  amount of v e g e t a t i o n .  OYBL - 1 pr .  
Jockey Cap. COPE - 4 n e s t s  N s i d e ,  12 n e s t s  S. GUWE - 2 n e s t s  N s i d e ,  18  
n e s t s  S. PUTU - 1 f l e w  o f f .  Two f l a t  r k s .  j u s t  o f f  t h i s  rk .  and n o t  on c h a r t  
awash. 
surveyed seaward s i d e  only .  
awash. 
C a s t l e  Rk. ( C l a t s o p  Co. ) ,  100 '  no v e g e t a t i o n .  COBR - 164/175 n e s t s  (aer ia l ,  
16 J u l ) .  MUCO - 1,923/2,200 b i r d s  (aer ia l ,  16 J u l ) .  
awash. 
r k s .  o f f  Arch Cape, t a l l e s t  p innac l e  ca. 75 ' .  
Gu l l  Rk., 50 '  ve ry  s p a r s e  v e g e t a t i o n .  COBR - 386/400 n e s t s  (aer ia l ,  16 J u l ) .  
GUWE - 15 n e s t s  on N s i d e  ( b o a t ) ;  60 n e s t s  on W s i d e  ( f rom main land) .  MUCO - 
3,366/4,500 b i r d s  ( a e r i a l ,  16 J u l ) .  
awash. 
3 5 ' ,  no v e g e t a t i o n ,  connected t o  beach a t  low t i d e .  
n o t  found; awash? 
most are awash. 
Table  5. Continued. 
awash. 
s e v e r a l  r k s .  COBR - 3 c o l o n i e s ,  from N t o  S ,  ca .  78 n e s t s .  MUCO - ca. 25 
r o o s t i n g / n e s t i n g ?  No aer ia l  photographs.  
awash 
4 0 t ,  ve ry  s p a r s e  v e g e t a t i o n .  COBR - 20 n e s t s  N end w i t h  ca. 75 b i r d s  p r e s e n t ,  
10 n e s t s  S end ( b o a t ) ;  COBR - 51/60 n e s t s  ( a e r i a l ,  16 J u l ) .  MUCO - ca. 150 
p r e s e n t  ( b o a t ) ;  91/100 (aer ia l ,  16 J u l ) .  
mainland s i t e  immediately a d j a c e n t  t o  177. GUWE - 5 n e s t s  s c a t t e r e d  a long  c l i f f s .  
178 = Falcon Rk., n e i t h e r  found; presumably awash. Rk. r e f e r r e d  t o  as Fa lcon  
Rk. by USF&WS and Seab i rd  Colony Cata log  = Rk. 177. 
mainland s i t e ,  v e r t i c a l  w a l l .  
awash. 
mainland s i t e ,  above a rch .  
n o t  found; awash? 
20' boulder .  
rock r u b b l e  




mainland s i te .  COPE - 24 n e s t s  s c a t t e r e d  i n  cove. 
s c a t t e r e d  r k s . ,  awash. 
mainland s i te ,  b i g  wh i t e  (guano) pa t ch  100 '  up. GUWE - 1 3  n e s t s  s c a t t e r e d  
around CODC colony.  GUPI - 20 s c a t t e r e d  a long  mainland from 1 A  t o  2A. 
Table 5. Continued. 
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mainland s i t e .  
awash. 
mainland si te.  Big n e s t i n g  a r e a  f o r  G U P I .  
r k s .  5 and 6 = Twin Rks. COBR - 1 4  n e s t i n g  along r i d g e  ( b o a t ) ;  COBR - 
28 n e s t s  ( a e r i a l ,  22 J u n ) .  COPE - 3 n e s t s  E s i d e .  GUWE - 11 n e s t s  W s i d e .  
COBR - 28 n e s t s  along r i d g e  (boat )  ; COBR - 46 n e s t s  ( a e r i a l ,  2 2  Jun) . COPE - 
2 n e s t s  E s i d e ,  1 S W  corner .  OYBL - 1 pr.  GUWE - 8 n e s t s  W s i d e ,  6 E.  
n o t  found; awash. 
Pyramid Rk. 90' very s p a r s e  vege ta t ion .  COBR - 1 4  n e s t s  a l l  N s i d e  ( b o a t ) ;  
COBR - 43/50 n e s t s  ( a e r i a l ,  2 2  J u n ) .  COPE - 2 n e s t s  S s i d e .  MUCO - 3,034/ 
3,500 b i r d s  ( a e r i a l ,  22 Jun) . 
awash. 
mainland s i t e .  
mainland s i t e ,  colony s c a t t e r e d  along N c l i f f  f a c e  of p o i n t  and on connected 
rock. MUCO - ca. 80 b i r d s  roos t ing/nes t ing?  PUTU - 2 p r s .  min. 
P i l l a r  Rk. 75' very s p a r s e  vegeta t ion .  MUCO - 2,900 b i r d s  ( a e r i a l ,  22 J U N ) .  
100' around t h e  corner  of above, s l i d e  a r e a  with g rassy  s lope .  PUTU - 7 a t  
burrows, est. 12 p r s .  n e s t .  MUCO - 25,'hOO' up, with 15 more on an a d j a c e n t  
wa l l .  No a e r i a l  photographs. 
15C mainland s i t e ,  g rassy  outcropping. MUCO - ca.  200 on N s i d e .  PUTU - 16 seen  
r o o s t i n g ,  est. 25 prs .  n e s t .  No a e r i a l  photographs. 
15D Cape Mears. COPE - 33 n e s t s  a l o n g , S  s i d e .  OYBL - 1 pr.  GUWE - 11 prs .  a t  W 
p o i n t  and around S s i d e .  GUPI - 10 roos t ing  a t  t i p .  PUTU - saw 11 a t  burrows cn 
0 
along N s i d e ,  e s t .  45 p r s .  nes t .  . 
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awash. 
on beach a t  low t i d e ;  t h i c k  v e g e t a t i o n  on top .  
awash. 
no account ing  . 
4 O W ,  no v e g e t a t i o n .  
40' p i n n a c l e ,  some v e g e t a t i o n  i n c l u d i n g  t u f t  g r a s s .  
no account ing.  
westernmost of  Three Arch Rks. R e s u l t s  of 3* hr .  b o a t  survey  of  t h i s  a r e a  
on 12 Jun. CODC - 4 n e s t s  NW c o r n e r ,  min. 209 a l l  a long  S and S E  s i d e s  of 
i s l a n d  n e s t i n g  h igh  up, above MUCO f o r  t h e  m o s t  p a r t .  COBR - est. 50 n e s t s  
NE c o r n e r ,  22 NW co rne r .  COPE - 20 n e s t s  i n  S E  c o r n e r ,  39 a long  N s i d e ,  est. 
t o t a l  of  65 p r s .  n e s t .  GUWE - 122 n e s t s  a long  E s i d e ,  50 N s i d e ,  90 S s i d e ,  
est.  250 p r s .  n e s t .  MUCO - 20,000 b i r d s  (ve ry  rough est.  from aer ia l  photo- 
graph,  16 J u l ) .  PUTU - saw 8 a long  S s i d e ,  est.  50 p r s .  n e s t ;  watched N s i d e  
f o r  4 h r . ,  est .  2,000f1000 p r s .  n e s t  t h e r e .  Lo t s  o f  good h a b i t a t  f o r  s t o m -  
p e t r e l s ,  p a r t i c u l a r l y  SPLE. AURH may a l s o  occur .  
middle rock of Three Arch Rks., 12 Jun.  COBR - min. 28 n e s t s  NE c o r n e r ,  16 on 
p innac l e  ove r  N e n t r a n c e  t o  a r c h ,  10 i n  westernmost swale. COPE - 6 n e s t s  
ove r  N e n t r a n c e  t o  a r c h ,  12 S s i d e  E endof i s l a n d ,  5 e l sewhere ;  est.  25 p r s .  
n e s t .  OYBL - 1 n e s t  E end. GUWE - 10 n e s t s  i n  W s w a l e ,  2 SW t i p ;  est. 25 
p r s .  n e s t .  MUCO - 10,000 b i r d s  ( rough estimate from aer ia l  photograph,  16 J u l )  
PUTU - 12 b i r d s  a t  burrows on N s i d e  most ly  i n  a r e a  above a r c h  e n t r a n c e ,  1 i n  
g r a s s y  a r e a  over  a r c h  S s i d e ;  est.  50 p r s .  n e s t .  S to rm-pe t r e l s  p robably  
occu r ,  b u t  i n  much less numbers than Rk. 25. 
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ea s t e rnmos t  r k .  of  Three  Arch Rks., 12 Jun.  COBR - 17 n e s t s  on N s i d e ,  20 
o r  s o  p o t e n t i a l  n e s t  sites w e r e  seen  a long  W s i d e ,  b i r d s  were w e l l  spaced 
and appeared t o  be a r r a n g i n g  n e s t  material. COPE - 3 n e s t s  on N s i d e  o v e r  
a r ch .  GUWE - 25 n e s t s  N s i d e ,  9 S s i d e ;  est. t o t a l  of 40  p r s .  MUCO - 
45,000 b i r d s  ( v e r y  rough estimate from a e r i a l  photograph) 16 J u l ) .  PUTU - 
s a w  1 b i r d  on E s i d e ,  a f a i r  amount of good h a b i t a t  w a s  p r e s e n t  however; 
est. 50 p r s .  n e s t .  
GUWE - min. 25 n e s t s ,  est. 30. 
15 ' p innac l e .  
mainland s i t e ,  n e s t s  s t r e t c h e d  o u t  over  a lmos t  1 m i l e .  
GUPI - r o o s t i n g  i n  cave,  p robably  n e s t i n g .  
20 '  p innac l e .  
v e g e t a t e d ,  i n c l u d i n g  some g r a s s .  CODC - 3 n e s t s  a t  S end. GUWE - 20 n e s t s  
N s i d e ,  18 SW. 
COBR - 181/185 n e s t s  ( a e r i a l ,  22 J u n ) .  GUWE - 17 n e s t s  around i s l a n d  w i t h  ca. 
250 a d u l t s  p r e s e n t .  MUCO - 535/600 b i r d s  (aer ia l ,  22 J u n ) .  
Cape Lookout, mainland si te.  
mainland s i te .  COBR - 127 n e s t s  ( ae r ia l ,  22 J u n ) .  
mainland si te.  COBR - 25 n e s t s .  MUCO - 20 b i r d s .  
mainland s i te ,  t i p  of  Cape Lookout. COBR - 5 n e s t s ,  ca .  95 r o o s t i n g  (most  o r  
a l l  t h i s  s p e c i e s ) .  OYBL - 1 n e s t .  GUWE - 33 n e s t s ,  ca. 75 a d u l t s  r o o s t i n g .  
100 m around t h e  co rne r  ( c o n t i n u i n g  S a long  t h e  c o a s t ) :  COPE - 7 n e s t s ;  GUWE - 
2 n e s t s ;  MUCO - 50 b i r d s  p r e s e n t  ( n e s t i n g ? ) ;  GUPI - 20 f l y i n g  i n t o  huge cave.  tn 
h) 
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34E mainland s i t e ,  S f a c e  of Cape Lookout. CODC - min. of 50 n e s t s  s c a t t e r e d  
along most of c l i f f  a r e a ,  most very h igh  up and d i f f i c u l t  t o  count .  COPE - 
11 n e s t s ,  s c a t t e r e d .  GUWE - 27 n e s t s ,  s c a t t e r e d ,  est.  30. MUCO - 5,726/ 
7,500 ( a e r i a l ,  22 J u n ) ,  on ledges  a long most of S s i d e .  G U P I  - 56 seen ,  
f a i r l y  l a r g e  breeding concen t ra t ion  here .  PUTU - s e v e r a l  seen  f l y i n g  around 
c l i f f s ,  8 r o o s t i n g ;  est.  25 p r s .  n e s t .  
35 Haystack Rk., Cape Kiwanda. A 45 min. b o a t  survey was conducted on 12 Jun . ,  
and a p a r t y  of two s p e n t  3 h r s .  on t h e  i s l a n d  on 26 Jun. SPFT - found one 
n e s t  on S c e n t r a l  s i d e  of t h e  i s l a n d ,  a d u l t  on egg; Wings of 3 b i r d s  k i l l e d  
by p reda t ion  w e r e  found on t o p  of i s l a n d  a t  NW co rne r ,  and remains (most ly  
wings, some ve ry  f r e s h )  of a t  l e a s t  4 b i r d s  were found i n  low a r e a  of NE c o r n e r  
(a  low g r a s s y  a r e a  up a g a i n s t  t h e  shee r  w a l l  of  t h e  i s l a n d  proper;  d e f i n i t e l y  
less common than SPLE. SPLE - remains of 3 b i r d s  and an addled egg ( f e t u s  
w e l l  developed) were found on NE co rne r  desc r ibed  above; 8 n e s t s  were found, 
5 i n  g r a s s y  swale a r e a s  on NW s i d e ,  3 on S s i d e ;  probably n e s t s  over  much 
of  t h e  i s l a n d ,  rough est. 500 p r s .  (may be h i g h ) .  CODC - n o t  found, over looked?,  
t h i s  s p e c i e s  r epor t ed  a s  p r e s e n t  by Browning and Engl ish.  COBR - 54 n e s t s  
counted around i s l a n d ;  l a r g e s t  group, 34 n e s t s ,  a long l edges  of S s i d e .  
COPE - min. 96 n e s t s  on s h e e r  NE c l i f f  a r e a ,  10 along S s i d e .  GUWE - counted 
332 n e s t s  over  e n t i r e  i s l a n d ,  12 Jun; est .  375 p r s .  n e s t .  G U P I  - 27 counted 
on and around t h e  i s l a n d ,  12 Jun;  on 26 Jun a group of 25 w a s  o f f  S end of  
i s l a n d  and 2 n e s t s  found. PUTU - a s i n g l e  b i r d  was seen  i n  s m a l l  g r a s s y  area . 
on S s i d e  of i s l a n d ,  a t  least  5 w e r e  r o o s t i n g  on s h e e r  NE c l i f f  f a c e ,  b u t  by 
Q\ 
t h e  most impor tan t  n e s t i n g  a r e a s  were t h e  two green  swale  a r e a s  on t h e  NW p a r t  ? 
of t h e  i s l a n d ,  p a r t i c u l a r l y  t h e  eas te rnmost  which had a good d e a l  more 
cont inued next  paqe 
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35 v e g e t a t i o n  and clump g r a s s  than  t h e  o t h e r ;  on 26 Jun  an  est .  125 PUTU w e r e  
w h i r l i n g  around t h e  i s l a n d  as w e  checked t h e  colony;  est. 150 p r s .  n e s t .  
No s i g n s  of AUCA o r  AURH though a v a i l a b l e  h a b i t a t  p r e s e n t .  
4 8A mainland s i t e .  
5 0A mainland s i te .  
55 COBR - 77 n e s t s  ( ae r ia l ,  22 J u n ) .  MUCO - 545/600 b i r d s  (aer ia l ,  22 J u n ) .  
56 COBR - 4 n e s t s  ( a e r i a l ,  22 J u n ) .  MUCO - 237/250 b i r d s  (aer ia l ,  22 J u n ) .  
5 6A mainland s i t e ,  d i r e c t l y  o p p o s i t e  55 and 56. COBR - 381/390 n e s t s  (ae r ia l ,  
22 Jun) .  MUCO - 100 b i r d s  (aerial ,  22 J u n ) .  
57 some ve ry  s p a r s e  v e g e t a t i o n  on S s i d e .  GUWE - 3 n e s t s  on S s i d e .  MUCO - 
564/700 b i r d s  ( a e r i a l ,  22 Jun ) .  PUTU - 9 a t  burrows, est. 15 p r s .  n e s t .  
58 COBR - 19/20 n e s t s  ( a e r i a l ,  22 J u n ) .  MUCO - 7,139/7,250 b i r d s  (ae r ia l ,  22 Jun). 
59 COBR - n e s t i n g  a t  N end; 35 n e s t s  (aer ia l ,  22 J u n ) .  MUCO - 4,944/5,500 b i r d s  
(aerial ,  22 J u n ) .  
mainland si te.  
501 ,  no v e g e t a t i o n .  
2 0 1 ,  no v e g e t a t i o n .  
35 ' ,  no v e g e t a t i o n .  GUWE - 75 n e s t s  counted,  est. 100 p r s .  
mainland si te.  
mainland s i te .  
3 5 ' ,  no v e g e t a t i o n .  30 cormorants  and 35 g u l l s  r o o s t i n g .  
(may be 76 o r  79) l a r g e s t  r k . ( 6 0 1 )  a f t e r  f i r s t  t h r e e  S of s m a l l  cove,  s p a r s e  
v e g e t a t i o n .  m 
9 awash o r  no n e s t i n g .  . 
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192-216 awash o r  no nes t ing .  
217 4 0 8 ,  g r a s s  and s h o r t  S a l a l  on leeward s i d e .  OYBL - 2 n e s t s  found. GUWE - 
found 1 n e s t ,  est. 2 p r s .  n e s t .  Spent 20 min. explor ing  t h i s  rk .  on 27 Jun. 
218 t h i c k  S a l a l  and vege ta t ion  on top. Gul ls  and cormorants r o o s t i n g  b u t  no nes t -  
ing  seen ( a  few GUWE could nest)- .  G U P I  - 3 b i r d s  present .  
2 1 9  4 ' ,  awash. 
220A mainland s i t e ,  S s i d e  of cove. COPE - 4 n e s t s ,  a d u l t s  a t  2  empty n e s t s  and 
incubat ing  on 2 o the r s .  
221-222 awash. OYBL - 1 b i r d  on rks .  
223 awash. 
223A mainland s i te ,  i n  cove. COPE - 2 n e s t s  over cave,  9 o t h e r  n e s t s .  
224 series of r k s . ,  a l l  awash. 
224A - mainland s i t e ,  approx. 3/4 of a  m i l e  of c o a s t  inc luding  O t t e r  Cres t .  
N of t o u r i s t  shop on t o p  of O t t e r  Cres t :  COPE - 264 n e s t s ;  l a r g e s t  group 
107 along S wa l l  of cove j u s t  N of t o u r i s t  shop. PUTU - ca.  12 a s s o c i a t e d  
with t h e  a r e a  inc luding  6 r o o s t i n g  below t o u r i s t  shop i n  cove j u s t  t o  t h e  
N ,  est. 25 p r s .  n e s t  here ,  Area S of t o u r i s t  shop: COPE - 185 n e s t s ,  i n  5  
s e p a r a t e  co lonies .  GUWE - 1 n e s t .  AURH - 1 b i r d  20 yds. from shore ,  a few 
could n e s t  here .  
225 I 25' ,  no vegeta t ion .  COPE - 15 roos t ing .  
226 awash. 
227A disconnected from mainland, vegeta t ion  on top  inc luding  1 s m a l l  c o n i f e r .  
COPE - 1 n e s t  N s i d e .  
Table 5. Continued. 
22 8 Gul l  Rk., o f f  O t t e r  C r e s t .  COPE - ca.  15 r o o s t i n g ,  no  n e s t i n g .  GUWE - est. 
25 p r s . ,  n o t  a c t u a l l y  counted. MUCO - 1 0 0 1 s ,  roos t ing .  PUTU - 4 r o o s t i n g  
N end of i s l a n d ,  n e s t i n g ?  
228A rk .  200 yds. W of Gul l  R k . ,  awash, n o t  on c h a r t .  
231-236 awash. 
237 OYBL - 1 pr .  nes t ing .  
237A mainland s i t e ,  E end N s i d e  Yaquina Head. 
238 awash. 
239A j u s t  SE of 239. 
240 major colony o f f  NW co rne r  of Yaquina Head. COBR - 79/85 n e s t s  mixed i n  wi th  
MUCO ( a e r i a l ,  22  J u n ) .  COPE - 5 n e s t s  S s i d e .  GUWE - 45 n e s t s  v i s i b l e  from 
t h e  mainland, 67 from l igh thouse .  MUCO - 2,717/ 3,000 b i r d s  ( a e r i a l ,  16  J u l ) .  
PUTU - 2 roos t ing /nes t ing?  
240A mainland s i t e ,  inc ludes  most of N s i d e  of  Yaquina Head and W s i d e  t o  t i p  of 
hook. COPE - 3 n e s t s  on N s i d e ,  4 W. GUWE - 19 n e s t s ,  i nc lud ing  10 immediately 
a d j a c e n t  t o  Rk. 2 4 2 .  AURH - may n e s t  h e r e  (J. Michael S c o t t ,  pe r s .  comm.). 
241 mostly awash. 
242 COPE - 7 n e s t s  W s i d e ,  2 E.  GUWE - rough est. of 75 p r s .  
243 s e v e r a l  rks .  awash. 
244 awash. 
245 3 5 ' ,  g r a s s y  top.  
246 1 5 ' ,  rocky, no vege ta t ion .  GUWE - 15 n e s t s  seen,  est.  17 p r s .  
247 group of r k s . ,  b i r d s  on ly  on l a r g e s t  r k . ( 2 0 1 ,  no v e g e t a t i o n ) .  10 cormorants m 
roos t ing .  OYBL - 1 pr .  m . 
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- - - -  
awash. 
260-264A a l l  awash; 264A j u s t  S of 264, n o t  on c h a r t .  No nes t ing .  GUPI - 
13  b i r d s  i n  t h e  a rea .  
mainland s i t e ,  S s i d e  of Yaquina Head from almost  t o  t h e  beach t o  % m i l e  o u t .  
l a r g e  rock/peninsula ,  a t t a c h e d  t o  mainland. OYBL - 2 p r s .  seen ,  a t  least  1 pr .  
n e s t s  i n  a rea .  GUWE - 1 n e s t  W s i d e .  GUPI - 15 i n  a r e a ,  some probably n e s t .  
mainland s i te .  G U P I  - a t  l e a s t  4 b i r d s  v i s i t i n g  burrows i n  c l i f f  f a c e ,  est .  
2 p r s .  n e s t ,  
rk .  complex, seaward r k s .  a l l  awash. GUWE - 3 n e s t s  on leeward rk .  
rk .  complex, outermost  of  group 25' w i th  g r a s s y  t o p  and 10 p r s .  GUWE. 
a l l  awash and/or a t t a c h e d  t o  mainland. 
mainland s i t e ,  t i p  of Cape Perpetua.  COBR - a l s o  p r e s e n t ,  r o o s t i n g  i n  sma l l  
numbers. 
2 0 ' ,  no vege ta t ion .  
mainland s i t e ,  immediately a d j a c e n t  t o  290. 
mainland s i te .  
rk .  jo ined t o  mainland, 125 ' ,  some g r a s s  on top.  PUTU - 1 seen  r o o s t i n g ,  
probably a t  l e a s t  1 pr .  n e s t s .  
Conical  Rk., j u s t  S of Haceta Head. Spent  45 min. on t h e  i s l a n d  on 25 J u l . ,  
walked o u t  dur ing  a f a i r l y  low t i d e .  N s i d e  of i s l a n d  covered wi th  low t u r f  
g r a s s  and some Cow Par sn ip ;  S s i d e  wi th  t a l l e r  v e g e t a t i o n  most ly  S a l a l ,  and 
a dead c o n i f e r .  SPLE - on c e n t r a 1 . S  s i d e  found one burrow empty, b u t  w i th  
f r e s h  f e a t h e r s  i n  it; est. 12 p r s .  may n e s t .  OYBL - 1 p r .  seen  f l y i n g  Q\ 
4 
around t h e  i s l a n d  and a p i l e  of f r e s h  mussel s h e l l s  noted.  GUWE - s a w  3 c h i c k s  
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s t i l l  assoc ia ted  with 3 n e s t s  a t  W end, e s t .  6 p r s .  nes ted .  No s i g n s  of 
AUCA ( c o n t r a  Browning and E n g l i s h ) ;  no s i g n s  of burrowing on N s l o p e  , excep t  
ubiqui tous  rodent  t r a i l s .  Also saw a mammal s c a t  (thumb-size) - it w a s  
purple  ( b e r r i e s ? )  and contained only seeds.  
P a r r o t  Rk., j u s t  S (ca.  5 yds.) of 291; 75 ' ,  g r a s s  on t o p  and E s lope .  
Spent 20 min. on t h e  i s l a n d  on 27  Jun. SPLE - found one a d u l t  on an egg, 
e s t .  50+25 p r s .  GUWE - e s t .  75 p r s .  n e s t ,  b u t  no a c t u a l  count. PUTU - min. 
of 17 b i r d s  a t  burrows, est. 25 prs .  p resen t ,  mostly on vege ta ted  E s lope .  
Did n o t  s e e  any AUCA s i z e  burrows. 
mainland s i t e ,  near  Devils  Elbow. OYBL - 1 pr.  poss ib ly  nes t ing .  
mainland s i t e ,  N s i d e  Cape Cove. 
30' p innacle ,  no vege ta t ion ,  j u s t  N of Sea Lion Caves. 
Sea Lion Caves. CODC - 6/12 n e s t s  (from mainland). COBR - 2,116/2,250 n e s t s  
( a e r i a l ,  22 Jun and mainland c o u n t ) .  GUWE - 94/100 ( b o a t  and mainland coun t ) .  
GUPI - i n  caves. AURH - published accounts  i n d i c a t e  t h i s  s p e c i e s  has  nes t -  
ed i n  c r e v i c e s  of main cave ( C r o w e l l  and Nehls, 1969, 1972).  
65 ' ,  s m a l l  amount of vegeta t ion .  COBR and GUWE counts  made from mainland on 
7 Jun. Note: discrepancy e x i s t s ,  COBR - 40 n e s t s  ( a e r i a l ,  22 J u n ) .  
Gregory P t . ,  i s l a n d  with Coast Guard l igh thouse  connected by f o o t b r i d g e  t o  
mainland; t h i c k l y  covered wi th  low vegeta t ion .  OYBL - a t  l e a s t  1 t e r r i t o r i a l  
pr.  G U P I  - 120 b i r d s  around Gregory P t .  a r e a  on 30 Apr i l ;  many c o u r t i n g  and 
r o o s t i n g ,  undoubtedly many more p r e s e n t  than could poss ib ly  breed ( ~ o t e :  20 
b i r d s  of t h i s  s p e c i e s  nes t ing  on Coos Head c l i f f  and under Charleston  ridge). m 
P U T U  - 1 burrow a t  NW t i p ,  1 probable n e s t  s i t e  S s i d e ,  est. 2 p r s .  p resen t .  00 
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awash 
Bal t imore  Rk., v i s i b l e  o n l y  a t  low t i d e .  
(and 310-313) group of 4 r k s .  COPE - 9 n e s t s  N s i d e  o f  westernmost rk . ;  8 
n e s t s  on n e x t  rk .  i n .  
se t  of  5 r k s . ,  n o t  awash, l i t t l e  v e g e t a t i o n .  No n e s t i n g .  
Squaw Is., connected t o  t h e  mainland du r ing  low t i d e  as w e l l  as t o  l o t s  of 
o t h e r  r k s .  when they  are exposed d u r i n g  low t i d e .  GUWE - 65 r o o s t i n g  on 30 
Apr. G U P I  - M. G r a y b i l l  s a y s  a t  leas t  1 p r .  n e s t s  here .  
4 0 ' ,  g r a s s  and sma l l  c o n i f e r s  on top .  COPE - 1 4  n e s t s  on W s i d e ,  30 Apr.; 
28 n e s t s  on same s i d e ,  20 J u l .  
mainland si te.  GUPI - 2 f l e w  o f f  c l i f f s ;  M. G r a y b i l l  s a y s  a t  leas t  2 p r .  n e s t .  
no account ing  . 
Simpson's Reef,  most ly  awash. 
o f f  Cape Arago. 
awash. 
mainland s i t e ,  j u s t  N of  Big Devi l  Gulch. 
mainland s i t e ,  mouth of  Cave C r .  COPE - 5 n e s t s  on bo th  s i d e s  of o u t f a l l .  
awash. 
mainland s i t e ,  % m i l e  N of  N end of Sacch i  Beach, a d j a c e n t  t o  Rk. 365. COPE - 
2 cormorant c o l o n i e s  (presumably COPE) ca. 200 m a p a r t :  N co lony ,  some what 
s c a t t e r e d ,  w i t h  32 n e s t s ;  S colony w i t h  22 n e s t s .  GUPI - ca. 6 5  b i r d s  scat- 
t e r e d  o f f s h o r e  Sacchi  Beach, b u t  n o t  a s s o c i a t e d  w i t h  colony.  
o f f  F ivemi le  P t .  
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Table  Rk. Spent  20 min. on t h e  rk .  on 30 Apr.,  and 20 min. on 5  J u l .  COPE - 
61 r o o s t i n g  and 2 1  n e s t s  on E s i d e ,  est.  30 p r s .  (30 Apr) .  OYBL - 2 p r s .  
p r e s e n t ,  a t  l e a s t  1 p r .  probably n e s t s  ( 5  J u l )  . GUWE - est. 250 p r s .  p r e s e n t .  
awash. 
awash. 
no account ing  . 
COBR - 133 n e s t s  ( ae r ia l ,  11 J u l ) .  MUCO - 4,574/4,700 b i r d s  (aer ia l ,  11 J u l ) .  
GUPI - n e s t  w i th  c h i c k  ( 5  J u l ) .  PUTU - 3 seen  i n c l u d i n g  2  a t  burrows (30 Apr) .  
GUWE - est. 5  p r s .  p r e s e n t .  
a p p a r e n t l y  no n e s t i n g .  
awash. 
COBR - 62 r o o s t i n g  w i t h  a t  l eas t  5  new n e s t s  being c o n s t r u c t e d  (30 Apr) .  
COPE - 1 4  r o o s t i n g ,  4 n e s t s ;  more may n e s t  later  (30 Apr) .  COBR - 60 r o o s t i n g ,  
some may n e s t  la ter  (30 Apr) .  
rk .  complex. COBR - 59 n e s t s  (aer ia l ,  2 1  May and 11 J u l ) .  MUCO - 24,000 ( rough  
est. from a e r i a l s  t aken  on 2 1  May and 11 J u l )  . 
Face Rk. COBR - 15 n e s t s ,  4 8  r o o s t i n g  on t o p  of  N s l o p e ,  ca. 20 n e s t s ,  100 
r o o s t i n g  on t o p  of S s i d e  ( b o a t ) ;  COBR - 132 n e s t s  ( ae r i a l ,  2 1  May and 11 J u l ) .  
GUWE - 38 r o o s t i n g ,  est. 5  p r s .  n e s t .  MUCO - 3,403/3,500 b i r d s  (aer ia l  2 1  May). 
PUTU - l p r . ,  1 s i n g l e ,  est. 2  p r s .  n e s t  ( b o a t ) ;  PUTU - 5 b i r d s / 3  p r s .  (aer ia l ,  
2 1  May) . 
t u r f  on t o p ,  no n e s t i n g  seen.  
b a r r e n  p innac l e s .  
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rk .  complex, s e v e r a l  bar ren  sp ikes ,  o t h e r s  awash; a  few square  meters of t u r f  
on t h e  h ighes t .  
nothing on seaward s ide .  
awash. 
cons iderable  s o i l  and low vege ta t ion  on top. COPE - 7 n e s t s ,  19 r o o s t i n g  on 
W s i d e .  GUWE - 102 r o o s t i n g ,  54  n e s t s  seen from mainland; 42  r o o s t i n g ,  8 
n e s t s  on W s i d e .  P U T U  - max. number seen a t  one t i m e  = 1 2  b i r d s ,  e s t .  12 p r s .  
n e s t .  
no accounting . 
f l a t  t o p  w i t h  low vegeta t ion .  Spent  20 min. on t h e  i s l a n d  on 5 J u l .  E end of 
i s l a n d  r i d d l e d  with rodent  t r a i l s .  OYBL - 3 seen, 1-2 p r s .  probably nes t .  
GUWE - e s t .  100 p r s .  ( 5  J u l )  ; GUWE - 150 prs .  ( a e r i a l ,  11 J u l )  . PUTU - 1 f l y i n g  
around i s l a n d  (30 Apr) ,  3  p r e s e n t  (5 J u l ) ;  doubt fu l  nes t ing .  
g rassy  on top;  no n e s t i n g  ev iden t .  
joined t o  mainland during low t i d e ;  people walking on rk .  both t i m e s  surveyed. 
awash. 
awash. 
p innacle  surrounded by rocks.  G U P I  - may n e s t .  
probably awash. 
Tower Rk. 175 ' ,  very s p a r s e  vege ta t ion  on top. COPE - 37 b i r d s  p r e s e n t ,  2 4  
n e s t s .  GUWE - 1 2  roos t ing ,  poss ib ly  1-2 p r s .  breed. MUCO - 848/850 b i r d s  
( a e r i a l ,  21  May). 
awash. 4 
P 
awash (same l o c a t i o n  a s  char t?) .  . 
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l o ' ,  awash, n o t  on c h a r t .  
COPE - 3 r o o s t i n g .  GUWE - 35 r o o s t i n g .  GUPI - 5 r o o s t i n g  ( n e s t i n g ? ) .  
s e v e r a l  sma l l  r k s . ,  awash. 
cormonant sp .  - 7 r o o s t i n g .  OYBL - 1 p r . ,  probably n e s t i n g .  GUWE - 2 r o o s t i n g .  
2  rk s .  , awash. 
l o o ' ,  connected t o  beach a t  low t i d e ;  no n e s t i n g  apparen t .  
no account ing  . 
C a s t l e  Rk., a t  t h e  mouth of t h e  S i x e s  River .  T h i s  y e a r  t h e  i s l a n d  w a s  j o ined  
by a sand s p i t  t o  t h e  mainland d u r i n g  low t i d e ;  ca. 17S1,  ve ry  s p a r s e  vege ta -  
t i o n  on t o p  and l i t t l e  l o o s e  so i l  p r e s e n t .  CODC - 100 n e s t s  on W f a c e ,  mos t ly  
a long  t h e  t o p  wi th  some n e s t s  a long  o b l i q u e  l i n e s  running down from t h e  top ;  
ca. 50 n e s t s  on E f a c e ,  most ly  a long  r i d g e .  COPE - 57 n e s t s  on W f a c e ,  146 
n e s t s  on E f a c e .  GUWE - 20 r o o s t i n g ,  p o s s i b l y  1 pr .  n e s t i n g ,  on W f a c e ;  ap- 
p a r e n t l y  no n e s t i n g  on E f a c e .  GUPI - l i t t l e  n e s t i n g  h a b i t a t  p r e s e n t .  
GUPI - 5 r o o s t i n g .  
COPE - 3 n e s t s  E s i d e .  HARL - 3 r o o s t i n g .  
3 w e l l  spaced s m a l l  r k s . ,  awash. 
Gu l l  Rk. and a d j a c e n t  r k s .  Spen t  1.5 h r s .  on t h e  i s l a n d  on 15 May, b u t  ex- 
p l o r a t i o n  l i m i t e d  by u b i q u i t o u s  MUCO c o l o n i e s  ; v e g e t a t i o n  s p a r c e  and pa tchy  i n  
d i s t r i b u t i o n .  COBR - min. 213 n e s t s  w i t h  a t  leas t  12 n e s t s  s t i l l  under con- 
s t r u c t i o n  (more may have n e s t e d  la ter ) ;  l a r g e s t  subcolony,  ca. 95 n e s t s ,  , 
l o c a t e d  a long  c e n t r a l  S  side. COPE - min. 11 n e s t s .  OYBL - min. 5  b i r d s ,  
i n c l u d i n g  2 p r s .  GUWE - 35 p r s .  counted around i s l a n d ,  est.  50 p r s .  MUCO - -J 
h) 15,754/16,100 b i r d s  n e s t i n g  ove r  most of  i s l a n d  (aerial ,  11 J u l ) .  GUPI - est. . 
cont inued  n e x t  paqe 
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424 100 birds, or so, associated with the island; dozens roosting and flying 
into crevices. PUTU - 1 seen roosting and 1 pr. flew over low; est. 5 prs. 
nest. 
425 on the beach at low tide. 
group of rks.,highest = 20'; most awash. 
12 ' , awash. 
not quite as shown on chart. 
6 , awash. 
not quite as shown on chart. 
40' pinnacle, no vegetation and connected to mainland,at low tide. 
on the beach at low tide. 
awash. 
on the beach at low tide. 
awash. 
group of rks., awash. 






2 rks., largest arched and accessible from mainland at low tide. 
on beach at low tide, tuft of grass on top. 
Table 5. Continued. 
ca.  1001,  with pa tches  of vegeta t ion  over  most of rk . ;  s c a t s  found 15-20' 
above sea  l e v e l ,  contained seeds and crus taceans  ( ~ a c o o n  t r a c k s  a r e  f a i r l y  
common on t h e  beach - apparent ly  they climb aboard dur ing  low t i d e ) .  COPE - 
6 n e s t s ,  15 roos t ing .  G U P I  - 20 r o o s t i n g  and 6 swimming j u s t  o f f s h o r e  on 
11 May, none on t h e  i s l a n d  and 1 i n  t h e  water on 1 4  May; 1-2 p r s .  may nes t .  
10 ' , probably awash. 
awash. 
Long Brown R k . ,  no vegeta t ion .  Only r o o s t i n g  b i r d s  seen: 2 COBR, 5  COPE, 
ca. 75 GUWE, and 8 G U P I  ( p l u s  4 i n  t h e  water)  ; . a few prs .  of G U P I  may n e s t .  
75 ' ,  s o l i d  rock. 
Square White Rk., 100'  with no vege ta t ion .  MUCO - 4,316/4,500 b i r d s  ( a e r i a l ,  
11 J u l )  . 
awash. 
awash. 
Best  Rk., s p a r s e  vege ta t ion  over top. COBR - 25 n e s t s  on E s i d e  only.  COPE - 
75 n e s t s  loca ted  around e n t i r e  i s l a n d .  GUWE - 40 r o o s t i n g ,  est. 5 p r s .  nes t ing .  
MUCO - 7,802/8,200 b i r d s  ( a e r i a l ,  22 May). GUPI - 50 b i r d s  r o o s t i n g ,  doub t l e s s  
many nes t ing .  PUTU - 1 pr .  and a  s i n g l e  seen,  e s t .  5  prs .  n e s t  (though n o t  a 
l o t  of good h a b i t a t  p resen t )  . 
Sea l  Rk. Spent 5  min. on t h e  i s l a n d  on 16 May. COPE - 25 cormorants r o o s t i n g ,  




Conical White Rk., 150' with no vegeta t ion .  COBR - 12 n e s t s  ( a e r i a l ,  11 J u l ) .  A . 
COPE - 27 n e s t s  ( a e r i a l ,  11 J u l ) .  MUCO - 928/1,000 b i r d s  ( a e r i a l ,  11 ~ u l ) .  
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- 
464-465 awash. 
466 Arch Rk., 200' and s p a r s e  vege ta t i on .  COBR - 20 b i r d s  r o o s t i n g .  COPE - 56 
n e s t s ,  most ly  on t h e  W s i d e .  
467 W Conica l  Rk., 150 '  w i t h  no v e g e t a t i o n .  MUCO - 438/450 b i r d s  (aer ia l ,  11 J u l ) .  
PUTU - 1 b i r d  f l e w  o f f  t op ,  est. a t  leas t  1 pr .  cou ld  n e s t .  
awash. 
cormorant spp.  - 50 b i r d s  r o o s t i n g .  GUWE - 75 b i r d s  r o o s t i n g .  
awash. 
Klooqueh Rk., 100 '  w i t h  ve ry  s p a r s e  vege ta t i on .  COPE - no n e s t s  s een ,  b u t  rough 
s e a s  p rec luded  thorough survey.  GUWE - 50 r o o s t i n g ,  est .  5  p r s .  n e s t .  
awash. 
G U P I  - p r e s e n t  (no  coun t  made) and p o s s i b l y  n e s t i n g .  
no account ing.  
no v e g e t a t i o n .  
Tichener  Rk., 100 '  w i th  v e r y  s p a r s e  v e g e t a t i o n .  
GUPI - 15 s c a t t e r e d  around S s i d e  of  p o i n t .  
GUPI - 2 b i r d s  r o o s t i n g .  
5 0 1 ,  ve ry  s p a r s e  v e g e t a t i o n .  OYBL - 1 p r .  s een ,  probably n e s t i n g .  GUWE - 16 
n e s t s  counted,  est.  20 n e s t s  p r e s e n t .  
50'  w i th  no v e g e t a t i o n .  OYBL - 1 pr .  p r e s e n t .  GUWE - 12 n e s t s .  HARL - 12 b i r d s  
r o o s t i n g .  
n o t  found,  probably awash. 
125'  p i l l a r ,  w i th  ve ry  s p a r s e  v e g e t a t i o n .  MUCO - 1,:342/1,400 b i r d s  (aer ia l ,  11 J u l ) .  
4 125 '  w i th  v e r y  s p a r s e  v e g e t a t i o n .  COBR - 3 1  n e s t s  i n  2  s u b c o l o n i e s  (aerial ,  v1 
11 J u l ) .  MUCO - 581/600 b i r d s  ( a e r i a l ,  11 J u l ) .  
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awash. 
150'  w i th  s p a r s e  v e g e t a t i o n .  COBR - 4 1  n e s t s  w i t h  30 on E s i d e .  MUCO - 
2,764/3,000 b i r d s  (ae r ia l ,  11 J u l ) .  PUTU - s a w  1 pr .  on t o p  of  W s i d e .  
75' w i th  no v e g e t a t i o n .  COBR - 15 n e s t s  on E s i d e .  OYBL - 1 p r .  c o p u l a t i n g .  
GUWE - 10 r o o s t i n g ,  no n e s t s  seen.  MuCO - 1,234/1,250 b i r d s  (aer ia l ,  11 J u l )  . 
HARL - 1 b i r d  r o o s t i n g .  
75' w i t h  s p a r s e  v e g e t a t i o n  a t  E end. OYBL - 1 p r . ,  2  s i n g l e s .  MUCO - 
4,534/4,700 b i r d s  (aer ia l ,  11 J u l ) .  HARL - 6 b i r d s  r o o s t i n g .  
OYBL - 1 b i r d  p r e s e n t .  
awash o r  no n e s t i n g .  
1001 ,  ve ry  s p a r s e  v e g e t a t i o n .  COBR - ca. 8  n e s t s  a t  NE t i p .  COPE - 3 n e s t s  on 
NW s i d e ,  6  on SE s i d e .  OYBL - 1 c h i c k  seen ,  a t  least  1 pr .  p r e s e n t .  GUWE - 
est. 3  p r s .  n e s t .  MUCO - 834/950 b i r d s  ( a e r i a l ,  2 1  May). 
n o t  found,  a p p a r e n t l y  awash. 
I s l a n d  Rk. A v a r i e t y  of v e g e t a t i o n  o v e r  much of t h e  i s l a n d ,  i n c l u d i n g  a f a i r  
amount of  " tu s sock"  g r a s s .  T e r r a i n  i s  ve ry  s t e e p  and rocky,  w i t h  v e r y  l i t t l e  
l o o s e  s o i l .  Spent  30 min. on t h e  i s l a n d  on 17 May and 1 .5  h r s .  on 3  J u l ,  co- 
v e r i n g  most of t h e  E s i d e .  SPFT - none found,  b u t  a t  l eas t  a few p r s .  p robably  
occur .  SPLE - a f t e r  a c o n s i d e r a b l e  amount of  s ea rch ing  through s u i t a b l e  h a b i t a t  
1 a d u l t  on an egg,  3  c o l d  eggs  ( sp .? )  w i t h  no a d u l t s  p r e s e n t  and a t  leas t  2  
a d d i t o n a l  n e s t  sites w e r e  l o c a t e d ;  d o u b t f u l  i f  more than a  few hundred p r s .  
n e s t  h e r e , .  a .  r e a l .  rough est. = 150 p r s .  COBR - 251 n e s t s  counted a l l  on E s ide:  
COPE - 58 n e s t s  on W s i d e ,  74 n e s t s  E s i d e .  GUWE - 125 p r s .  on W s i d e ,  210 p r s .  
4 on E s i d e ;  est.  350 p r s .  MUCO - 6,427/6,600 b i r d s  (ae r ia l ,  11 J u l ) .  GUPI - m . 
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min. 60 b i r d s  from a  p a r t i a l  count ,  6 n e s t s  found a t  N end. AUCA - 2 burrows 
found n e a r  t o p  of NE s i d e  (1 nea r - f l edg ing  age young, 1 a d u l t  on e g g ) ;  no 
o t h e r  burrows seen ,  t h e r e f o r e ,  must be  less than  50 p r s .  p r e s e n t .  PUTU - 
14 r o o s t i n g  on W s i d e ,  min. 69 r o o s t i n g  on E s i d e ;  est.  175 p r s .  p r e s e n t .  
n o t  found,  awash? 
jumble of  r k s .  
3 0 ' ,  a  f l a t  dome wi th  a s l i g h t  amount of v e g e t a t i o n .  Cormorant spp.  - ca. 50 
r o o s t i n g .  OYBL - 1 p r .  p r e s e n t ,  probably n e s t .  GUWE - est. 8 p r s .  p r e s e n t .  
35 ' .  COBR - 3 n e s t s  on S W  co rne r .  COPE - 18 n e s t s  on S and E s i d e s .  
35' w i t h  a few p l a n t s ,  most ly  s u c c u l e n t s .  COBR - 12 n e s t s  on N s i d e ,  5  on SW 
s lope .  COPE - 17 n e s t s  on S and E s i d e s .  OYBL - 1 p r .  p r e s e n t .  
75 ' ,  s p a r s e  v e g e t a t i o n .  GUPI - 17 b i r d s  around 548-551 rock  complex. 
35' w i th  s p a r s e  v e g e t a t i o n .  
awash. 
mainland s i te ,  t i p  of p o i n t  below Lookout Rk. Whitewashed area p r e s e n t ,  b u t  
a p p a r e n t l y  no n e s t i n g .  
s c a t t e r e d  group of r k s . ,  no n e s t i n g .  
low sh rubs  and g r a s s e s  p r e s e n t .  
low v e g e t a t i o n  p r e s e n t .  
r e e f ,  awash. 
bou lde r s  on beach. 
l o 1 ,  a lmos t  on beach. 
l a r g e s t  of S i s t e r s  Rks., s o l i d l y  connected t o  t h e  mainland. COPE - 11 n e s t s  on 
W f a c e ,  20 on S f a c e .  
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j u s t  S and E of 583A and connected t o  583A and t h e  mainland.  COPE - 7 n e s t s  
on S W  exposure.  
2001,  some v e g e t a t i o n :  t u f t s  of g r a s s  and f e r n  pa tches .  CODC - 46 n e s t s  counted,  
a l l  S s i d e .  COPE - 54 n e s t s  around most of t h e  i s l a n d .  OYBL - 1 pr .  p r e s e n t .  
GUWE - 17 n e s t s ,  i n c l u d i n g  12 on S s i d e .  
a l s o  595-607. These rk s .  d i d  n o t  l i n e  up a t  a l l  w e l l  w i th  c h a r t  and s o  w e r e  
lumped. Rk. 591? - 3OV,  no v e g e t a t i o n :  COPE - 7 n e s t s ,  GUPI - 2 r o o s t i n g .  
Rk? - 100 m S of above: COPE - 9 n e s t s ,  OYBL - 1 b i r d .  Rk. 6001 - 40 ' ,  no 
vege ta t i on :  COPE - 12 n e s t s  on S W  s i d e ,  OYBL - 1 b i r d .  Rk. 606? - 7 5 ' ,  f l a t  
w i th  no v e g e t a t i o n :  COPE - 20 n e s t s ,  OYBL - 1 pr .  
r e e f ,  awash. 
awash. 
mainland si te.  
e i t h e r  awash or no n e s t i n g .  
North Rk. , 10 '  and awash. 
unable  t o  i d e n t i f y  i n d i v i d u a l  r k s .  On t h e  l a r g e s t ,  f l a t  rk . :  COPE - 4 n e s t s ,  
GUPI - 4 r o o s t i n g .  
2 r k s . ,  12 '  and awash. OYBL - 1 b i r d  f l e w  by. 
a l s o  655-656. Unable t o  i d e n t i f y  i n d i v i d u a l  r k s .  from c h a r t .  COPE - 30 '  r k .  
had 3 n e s t s ,  a smaller rk .  due W had 10 n e s t s ,  and t h e  n e x t  rk .  N had 5 n e s t s .  
awash. 
jumble of r k s . ,  awash. 
n o t  found,  awash? 
mainland s i t e ,  o f f  Hubbard Mound. 
awash. 
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5 0 1 ,  no v e g e t a t i o n .  COPE - 4 n e s t s  E s i d e ,  5  S. 
no account ing  i n  p a r t ,  a p p a r e n t l y  no n e s t i n g .  
3 5 ' ,  no v e g e t a t i o n .  
2 5 ' ,  f l a t  w i th  no v e g e t a t i o n .  COBR - 212 n e s t s  ( ae r ia l ,  11 J u l ) .  MUCO - 
11,903/12,200 b i r d s  ( a e r i a l ,  11 J u l ) .  
1 5 ' ,  f l a t  w i t h  no v e g e t a t i o n .  COBR - rough est . ,  75 n e s t s  ( b o a t ) ;  COBR - 
101  n e s t s  ( a e r i a l ,  11 J u l ) .  MUCO - 1,766/1,800 b i r d s  ( a e r i a l ,  11 J u l ) .  
awash. 
2 Q 1 ,  no v e g e t a t i o n .  
awash. 
awash. 
8 5 ' ,  some v e g e t a t i o n ,  no n e s t i n g  apparen t .  
awash. 
1 5 ' ,  no v e g e t a t i o n .  
awash. 
awash. 
Pyramid Rk., 50 '  w i t h  no v e g e t a t i o n .  COBR - 25 n e s t s ,  and 100 r o o s t i n g  a d u l t s .  
awash. 
Double Rk., 5 0 ' ,  craggy wi th  no v e g e t a t i o n .  COBR - 15 n e s t s  E end. GUWE - 
11 r o o s t i n g ,  no n e s t i n g .  
awash. 
Needle Rk. COBR - ca. 25 p r s .  t o p  c e n t e r  of  i s l a n d ,  c a .  40 p r s .  E end ( b o a t ) ;  
COBR - 96 n e s t s  ( a e r i a l ,  11 J u l ) .  MUCO - 1,608/1,650 b i r d s  (aer ia l ,  11 J u l ) .  
4 
3 r k s .  i n  g e n e r a l  a r e a ;  1 a 25' p i n n a c l e ,  2  awash. w . 
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74 1 A  pinnacle .  
741B 2 r k s . ,  awash. 
741C awash, n o t  on c h a r t .  
745-746 awash, appear t o  be j u s t  rock p i l e s .  
745A mainland s i t e ,  cove behind Rks. 745 and 746. 
749 Hunters I s l a n d ,  a l a r g e  i s l a n d  (ca .  7 a c r e s )  loca ted  i n  t h e  southern lee of 
Cape Sebas t ian .  Approximately 3 a c r e s  of t h e  i s l a n d  a r e  covered wi th  t h i c k  s t a n d s  
of a t a l l  g r a s s  of t h e  Genus P h a l a r i s  (2 .3  acres), s h o r t  g r a s s e s  and a number of 
broad-leafed p l a n t  spec ies .  The a r e a s  with l i t t l e  o r  spa r se  vege ta t ion  (pre-  
dominately on t h e  W s i d e )  a r e  e i t h e r  f l a t  c lay/sandstone a r e a s  o r  low r e l i e f  
rocky a reas .  The i s l a n d  was v i s i t e d  twice,  with each v i s i t  being an overn igh t  
s t ay :  31 May-1 Jun,  12-13 J u l .  SPFT - 1-2 i n d i v i d u a l s  heard,  no b i r d s  o r  n e s t  
s i t e s  found; e s t .  small  breeding populat ion present .  SPLE - burrows d i s t r i b u t e d  
throughout P h a l a r i s  and i n t e r m i t a n t l y  p r e s e n t  i n  o t h e r  types  of vege ta t ion :  6 
CI CI 
excavated mL p l o t s  i n  P h a l a r i s  averaged 1.8 prs./mL, with about  double t h e  number 
CL 
of burrow en t rances  p r e s e n t  pe r  mL; t h e  es t imated  a r e a  of SPLE h a b i t a t  ( t aken  
2 2 from a e r i a l  photograph) = 9,400 m f 200 m , g iv ing  a breeding popula t ion  e s t i -  
mate of 16,900 p r s .  f 400 p r s .  CODC - a l a r g e  subcolony (ca. 125 n e s t s )  p r e s e n t  
i n  trampled P h a l a r i s  on NNE s lope ,  with a smal ler  subcolony ( 1 4  n e s t s )  p r e s e n t  
j u s t  below and t o  t h e  r i g h t  of main subcolony; smal l  ch icks  and eggs p r e s e n t  on 
1 Jun; CODC - 115 n e s t s  i n  both subcolonies  ( a e r i a l ,  22 J u n ) .  COPE - 35 n e s t s  
on NW co rne r ,  17 n e s t s  W s i d e ,  17 n e s t s  E s i d e ,  and 53 n e s t s  SE corner ;  only  . 
eggs seen on 1 Jun,  ch icks  p r e s e n t  by J u l  v i s i t .  OYBL - a t  least  3 prs .  p r e s e n t ,  
03 one n e s t  found. GUWE - 545 n e s t s :  ma jo r i ty  of n e s t s  loca ted  along W rocky s l o p e  , . 
continued next  page 
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749 and i n  s h o r t  g r a s s  a r e a  a t  S end, w i th  remainder l o c a t e d  on i s l a n d ' s  pe r iphe ry  
and i n  P h a l a r i s ;  r e s u l t s  of 1 Jun n e s t  census ( i n c l u d e s  on ly  n e s t s  w i th  c o n t e n t s ) :  
eggs - 1 4  n e s t s  w / l  egg, 38 n e s t s  w/2 eggs ,  1 4 1  n e s t s  w/3 eggs,  2 n e s t s  w/4 eggs;  
ch icks  - 1 n e s t s  w/B ch ick ,  3 n e s t s  w/3 ch icks .  GUPI - 150 b i r d s  seen  r o o s t i n g  
on i s l a n d  and i n  nearby waters  (Jun v i s i t ) .  AUCA '- none found, b u t  i n  t h e  
f u t u r e  t h e  h e a v i l y  dug up a r e a  i n  t h e  NW co rne r  should be checked more thoroughly 
(see Browning and Eng l i sh ,  1972).  AURH - t h i s  s p e c i e s  and PUTU, i n  p a r t ,  n e s t -  
i n g  i n  50+ burrows loca ted  along W edge of P h a l a r i s :  ca .  12 b i r d s  seen  i n  o r  
' nea r  burrows, r a f t  of ca .  50 b i r d s  observed W of  i s l a n d ;  est. 50 p r s .  n e s t  
(Note: Remains of a min. 25 AURH found i n  rocky a r e a  j u s t  down from burrows. The 
d e c a p i t a t e d  c a r c a s s e s  had t h e  s k i n  p u l l e d  back, and a l l  t h e  muscle t i s s u e  and 
v i s c e r a  w e r e  miss ing.  Undoubtedly t h e  work of a r a p t o r ,  and, g iven  AURH n o c t u r n a l  
i s l a n d  v i s i t a t i o n  schedule ,  most probably a l a r g e  s p e c i e s  of owl) .  PUTU - main 
k e s t i n g  a r e a  i n  NW co rne r  (20+ p r s . ) ,  ca. 40 b i r d s  seen  f l y i n g  around i s l a n d  a t  
dusk; est.  50-100 p r s .  n e s t .  
750 Black Rk. OYBL - f l o c k  of 28 b i r d s  on s h o r e  a d j a c e n t  t o  Rk. 750 on 30 May. 
751 on shore  a t  low t i d e .  
761-764 awash. 
769 Cave Rk., very smal l  amount of g r a s s  and low v e g e t a t i o n  along E s i d e  of i s l a n d .  
Spent  15 min. on t h e  i s l a n d  on 31 May. OYBL - 2 n e s t s  found 6 '  a p a r t .  GUWE - 
50 n e s t s  counted. A dead dee r  was a l s o  found on t h e  i s l a n d ;  t h e  s k u l l  w a s  
depos i t ed  a t  O.I.M.B. museum. 
770-772 smal l  amount of v e g e t a t i o n  on some,' no n e s t i n g .  
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773-779 a l s o  792-796. Complex involv ing  some very  l a r g e  r k s .  w i t h  l o t s  of  v e g e t a t i o n  
on some; unable  t o  i d e n t i f y  some i n d i v i d u a l  rks .  Rk. 773? - min. 3 COPE n e s t s  
on W f ace .  Rk.  7753 - 8 GUWE n e s t s  on N t i p .  
784 5 0 r ,  l o t s  of low vege ta t ion ;  probably connected a t  ve ry  low t i d e .  
801-802 awash. 
803 ca. 150' w i th  l a r g e  p o r t i o n  of S exposure covered wi th  rush  (Juncus s p . ) ,  and 
2/3 of E exposure covered wi th  low succu len t s ;  o t h e r  1/3 and t o p  of i s l a n d  a r e  
covered wi th  Figwort  (Sc rophu la r i a  s p . ) .  Spent  1 hr .  on t h e  i s l a n d ,  mid-day 4 J u l .  
SPFT - none seen.  SPLE - s e v e r a l  thousands of burrows p r e s e n t ,  d e n s i t k e s  h i g h e s t  
i n  Figwort though common everywhere ( i n c l u d i n g  s u c c u l e n t  a r e a ) ;  a f t e r  walking 
2 
around t h e  i s l a n d  I e s t i m a t e  d e n s i t i e s  probably averaged 4-5 prs./m , though a l o t  
of burrows I checked were unoccupied; rough est. = 4,000 p r s .  n e s t .  (Note: re- 
mains of dozens of  SPLE w e r e  found around t h e  colony, most ly  ( a l l ? )  preyed upon 
by g u l l s .  CODC - min. 2 1  n e s t s  on SW s i d e  nea r  t o p  of i s l a n d .  GUWE - est. 6 5  prs .  
nes t ing .  AUCA - no s i g n  of t h i s  s p e c i e s  though s p e c i f i c a l l y  looked f o r .  PUTU - 
min. of 16 burrows found on N and W s i d e s ;  s e v e r a l  burrows checked f o r  AURH, b u t  
a l l  contained P U T U ;  est.  25 prs .  n e s t .  
803A,B n o t  on c h a r t ,  may o r i g i n a l l y  have been p a r t  of Rk. 803. 
804-820 s c a t t e r e d ,  most ly  smal l ,  r k s . ;  do n o t  conform t o  c h a r t  w e l l .  
821 Saddle Rk. Vegetat ion dominated by rush  (Juncus s p . ) ,  which covers  most o f  t h e  
i s l a n d ;  l a r g e  a r e a s  of Iris (Iris sp.)  and Figwort  (Sc rophu la r i a  sp . )  a l s o .  
I s l a n d  v i s i t e d  3 t i m e s :  1 4  J u l ( 2  h r .  s t a y ) ,  23 J u l ( a l 1  d a y ) ,  28-29 ~ u l ( o v e r n i g h t ) .  
2 2 SPFT - none encountered.  SPLE - 3 ,m p l o t s  averaged 2 prs./m ; a rough a r e a  - 
L e s t i m a t e  ( n o t  from a e r i a l  photograph) = 0.5 a c r e s  (2,000 m 1 ;  t h e r e f o r e ,  a 00 - N 
very rough breeding popula t ion  est. = 4,000 p r s .  GUWE - a t  t h e s e  la te  d a t e s  I 
cont inued n e x t  page 
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on ly  35 occupied n e s t s  counted on W s i d e  and below N k n o l l ;  a t  one t i m e  ca. 
250 g u l l s  w e r e  i n  t h e  . a i r  over  t h e  colony as w e  i n s p e c t e d  t h e  i s l a n d ;  est. 
65 p r s .  n e s t .  PUTU - found 2  burrows on N s i d e ,  as many as 6 b i r d s  f l y i n g  
around i s l a n d  a t  dusk; est. 5 p r s .  n e s t .  
mainland s i t e ,  Crook P t .  G U P I  - 8 r o o s t i n g  on W f a c e ,  1 c a r r i n g  f i s h  i n t o  n e s t  
c a v i t y ;  probably a few p r s .  n e s t .  
200' w i th  a  v a r i e t y  of low v e g e t a t i o n ,  s m a l l  p a t c h  of  g r a s s  on top .  No n e s t i n g .  
rk .  complex, l a r g e s t  50 ' .  OYBL - 2 r o o s t i n g .  G U P I  - 4 r o o s t i n g .  
awash. 
85' w i t h  s m a l l  amount of g r a s s  p r e s e n t ;  e x a c t  l o c a t i o n  of  rk .  somewhat q u e s t i o n a b l e .  
awash. HARL - 7 r o o s t i n g .  
most awash; l o c a t i o n  o f t e n  i n c o n s i s t e n t  w i t h  c h a r t .  OYBL - 4 r o o s t i n g .  
CODC - 11 n e s t s ,  23 b i r d s  p r e s e n t .  COPE - 8 n e s t s  on E s i d e .  GUWE - est. 10 p r s .  
no appa ren t  n e s t i n g .  
100 '  w i t h  p a t c h  of t h i c k  g r a s s  on top ;  no s u r f a c e  n e s t e r s  seen.  OYBL - 1 f l y i n g .  
GUPI - 15 b i r d s  i n  t h e  a r e a .  
175' w i th  g r a s s  and o t h e r  low v e g e t a t i o n .  CODC - 53 n e s t s  a t  S end. COPE - 2 3  
n e s t s  around t h e  i s l a n d .  GUWE - est.  4 p r s .  
g o ' ,  no v e g e t a t i o n .  Cormorant sp.  - 30 r o o s t i n g .  OYBL - 4 b i r d s ,  i n c l u d i n g  1 
n e s t i n g  p r .  
G U P I  - 20 b i r d s  i n  t h e  area. 
awash. 
n o t  found. 
25 ' ,  no v e g e t a t i o n .  
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100 ' .  COPE - 4 n e s t s  on W s i d e  of s m a l l  cove. 
CODC - 4 1  n e s t s  on t o p ,  2-3 t i m e s  as many b i r d s  r o o s t i n g  ( b o a t ) ;  CODC - 7 4  
n e s t s  ( a e r i a l ,  11 J u l ) .  COPE - 1 3  n e s t s  on E  s i d e ,  4 S W  (COPE n e s t s  may n o t  
have been on t h i s  rk .  ) . 
801 ,  no v e g e t a t i o n .  MUCO - 238/250 b i r d s  (ae r ia l ,  2 1  May). 
401 ,  no v e g e t a t i o n .  OYBL - 1 pr .  p r e s e n t ,  pbobably n e s t i n g .  
Mack Arch. Very s p a r s e  v e g e t a t i o n ,  most ly  succu len t s .  COPE - 103 n e s t s  count-  
ed,  most ly  on N and W s i d e s .  GUWE - est. 20 p r s .  n e s t .  MUCO - 11,025/11,750 
b i r d s  ( a e r i a l  composit ,  2 1  May and 11 J u l ) .  PUTU - 1 b i r d  r o o s t i n g ,  est. 2  p r s .  
n e s t .  
1 2 ' .  
awash. 
201 ,  f l a t .  
two r k s . ,  30 ' .  OYBL - 1 i n  t h e  area. 
most awash. 
n o t  found. 
4 0 1 ,  twin peak wi th  some vege ta t ion .  
2 0 1 ,  most ly  awash. GUPI - 12 i n  t h e  a r ea .  
Yellow Rk. Spent  15 min. on t h e  rk .  on 2 9  Jun.  COBR - 7  complete  n e s t s ,  4 st i l l  
under c o n s t u c t i o n ;  1 n e s t  w i th  one egg, t h e  o t h e r s  were empty ( v e r y  l a t e  i n  t h e  
season ,  probably n o t  a v e r y  w e l l  e s t a b l i s h e d  c o l o n y ) .  OYBL - 4 b i r d s  p r e s e n t ,  
a t  l e a s t  1 pr .  n e s t s .  GUWE - est. 30 p r s .  n e s t .  
a rched  r k . ,  some v e g e t a t i o n  ( s u c c u l e n t s ) .  COPE - 7  n e s t s  W s i d e  ove r  a r c h ,  1 6  
Q) 
n e s t s  E s i d e  over  a rch .  lb 
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933B 7S1,  a few pa t ches  o f  v e g e t a t i o n .  COPE - 4 n e s t s  SE co rne r .  GUWE - est. 5  p r s .  
934 2 0 g ,  no v e g e t a t i o n .  
941 200' w i th  trees and S a l a l  on top.  
942 s e v e r a l  rocks  grouped t o g e t h e r .  942B - g o ' ,  g r a s s  on top.  COPE - 8 n e s t s  on 
W s i d e ,  5  E. 942C - 2nd rk .  W of 942B, 65 ' .  COPE - 1 n e s t  E s i d e .  OYBL - 1 
pr .  p r e s e n t .  No n e s t i n g  on o t h e r  rocks .  
mainland s i te .  
1501 ,  many c o n i f e r s  on top ;  g r a s s  and S a l a l  a l s o  p r e s e n t .  Did n o t  board,  b u t  
AUCA o r  s t o r m - p e t r e l s  p o s s i b l y  p r e s e n t .  
group of rks .  952A - l a r g e s t  rk .  of group,  l o t s  of  low v e g e t a t i o n  on t h e  i s l a n d ;  
s p e n t  15 min. on t h e  i s l a n d  on 29 Jun. COPE - LO n e s t s  p r e s e n t .  OYBL - 1 pr .  
seen.  GUWE - s a w  1 ch ick ,  est. 3 p r s .  n e s t .  GUPI - 10  b i r d s  around t h e  i s l a n d .  
952B - 65 I ,  no v e g e t a t i o n .  COBR - 25 n e s t s  ( b o a t )  ; COBR - 34 n e s t s  (ae r ia l ,  2 1  May) . 
l o c a t i o n s  n o t  c o n s i s t e n t  w i t h  c h a r t s .  GUWE - est. 2  p r s .  n e s t .  GUPI - 10 i n  
area, undoubtedly some n e s t  here .  
group of r k s .  Highes t  rk .  ha s  7 COPE on SE s i d e .  
COPE - 1 n e s t  S  s i d e  over  cave. 
awash. 
75 ' .  GUWE - est.  5  p r s .  n e s t .  
awash. 
awash. 
two r k s . ,  w i t h  no n e s t i n g  on smaller r k .  La rge r  rk . :  COPE - 10 n e s t s  on N s i d e ,  
1 n e s t  on S s i d e .  
100'  tower, n e a r l y  on t h e  beach. COPE - 1 5  n e s t s  on N s i d e ,  1 S. 
125 ' ,  lo t s  of l o w  v e g e t a t i o n .  GUWE - est. 25 p r s .  n e s t .  
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995 low, f l a t  rk.  OYBL - 1 b i r d  present .  GUPI - 15 i n  t h e  area .  
1002 group of rks .  1002A - l a r g e s t  of t h e  group, 125' with g r a s s  on top.  COBR - 
15 n e s t s  E s i d e ,  65 n e s t s  S c e n t r a l  s i d e ;  COBR - 138 n e s t s  (aer ia l ,  11 J u l ) .  
1002B - ca. 75 m S of 1002A. COPE - 7 n e s t s  on SE s i d e .  Rest of t h e  rks .  awash. 
awash. 
mainland s i t e .  
75 ' ,  small  a rch  with spa r se  vegeta t ion .  
COPE - 2 n e s t s  S s i d e .  
l a r g e  i s l a n d  (ca .  1 ac re )  covered with l o t s  of t h i c k  g r a s s  and vegeta t ion .  SPLE - 
Very s t rong  s torm-pet re l  odor coming o f f  t h e  i s l a n d  a s  we motored around it; very 
rough e s t . ,  without  having been on t h e  i s l a n d ,  BOO-1,000 p r s .  (a  few SPFT may also 
occur ) .  COPE - 10 n e s t s  on SE s i d e .  GUPI - ca. 20 b i r d s  seen between Rks. 1017- 
1039. AUCA - good h a b i t a t ,  some probably present .  
mainland s i t e .  
awash. 
mainland si te.  
mainland si te.  
175 ' ,  pyramidal (from E s i d e )  wi th  vege ta t ion  on top. 
awash. 
Whalehead I s l a n d s ,  t h e  outermost rk.  Spent t h e  n i g h t  of 1 Jun on t h e  i s l a n d .  
Though f a i r l y  small  it has  a very d i v e r s e  assemblage of vege ta t ion  inc lud ing  
many kinds of succu len t s ,  a P h a l a r i s  patch on top  mixed with Figwort,  Cow-parsnip 
(Heracleum sp . )  and a v a r i e t y  of grasses .  The moon w a s  almost f u l l ,  t h e  sky 
00 
was c l e a r ,  and t h e r e  was almost no wind t h e  n i g h t  we s tayed on the i s l a n d .  SPFT - m  
none were heard c a l l i n g  over  t h e  colony a t  n i g h t  and of ca.  20 burrows unearthed 
continued next  paqe 
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1057 only SPLE was found; a few prs .  could n e s t  however. SPLE - s p e n t  a couple 
h r s .  a f t e r  t h e  sun went down l i s t e n i n g ,  n o t  much happened, t h e  b r i g h t  moon 
poss ib ly  keeping a c t i v i t y  t o  a minimum. Only t h i s  s p e c i e s  heard c a l l i n g  a s  a 
couple dozen i n d i v i d u a l s  coursed low j u s t  over  t o p  of t h e  t a l l  g r a s s ;  waking up 
throughout t h e  n i g h t ,  a c t i v i t y  picked up cons iderably ,  s t i l l  only  SPLE heard.  
Rough breeding populat ion est. = 250-500 p r s .  COPE - 15 n e s t s  on S and E s i d e s .  
OYBL - 1 n e s t  and 4 b i r d s  found, probably 2 p r s .  n e s t .  GUWE - counted 67 n e s t s ,  
est. 85 p r s .  nes t .  MUCO - 15,996/16,900 b i r d s  ( a e r i a l ,  2 1  May). GUPI - 12 
- b i r d s  roos t ing .  AUCA - dug up 4 burrows on W s l o p e  near  top  of i s l a n d  and found 
2 ch icks ,  1 addled egg, and an incubat ing  a d u l t ;  e s t .  no more than 50 p r s .  n e s t .  
AURH - no evidence found of t h i s  s p e c i e s  on t h e  i s l a n d  and s a w  none r a f t i n g  o f f s h o r e  
a t  sunse t ;  good h a b i t a t  however - a pr .  o r  two might occur. PUTU - most of 
t h e  burrows were along t h e  top  of t h e  E f a c e ,  though s e v e r a l  were n e s t i n g  a t  t h e  
top  of t h e  W s lope;  a min. of 50 w e r e  f l y i n g  around t h e  .colony a t  sundown, est. 
50 prs .  n e s t .  
1058 whalehead I s l a n d s ,  innermost of t h e  two; 1057 and 1058 a r e  a lmos t (? )  joined a t  
very low t i d e s .  Thick s t and  of P h a l a r i s  on top. SPFT - may occur spa r ing ly .  
2 SPLE - l o t s  of good h a b i t a t  a v a i l a b l e ;  wi th  an a r e a  est. of 3/4 a c r e  (3,000 m ) ,  
n o t  taken from an a e r i a l  photograph, and t h e  Hunters I s l a n d  SPLE d e n s i t y  f i g u r e  -
2 
(=  1.5 prs./m ) ,  we est. ca. 4,500 p r s .  p resen t .  CODC - 11 n e s t s  on W f a c e  and 
27 a d u l t s  present .  G U P I  - 4 1  b i r d s  around t h e  i s l a n d  on 2 Jun,  n o t  much h a b i t a t  
f o r  n e s t i n g  though. AUCA - good h a b i t a t ,  a s m a l l  breeding populat ion probably . 
occurs.  AURH - 1 pr.  seen 5 m o f f  t h e  i s l a n d  on t h e  morning of 2 Jun; t h i s  
03 
spec ies  could n e s t  here  i n  very small  numbers. PUTU - 22  r o o s t i n g  on NW p a r t  of 4 
i s l a n d ,  1 pr .  on E s i d e  and 5 o t h e r s  elsewhere; e s t .  35 p r s .  n e s t .  
Table  5. Continued. 
mainland s i te .  
awash. 
Barnacle  Rk. , 25 I .  OYBL - 1 pr .  p r e s e n t ,  p o s s i b l y  n e s t i n g .  
House Rk., 90' w i th  f e r n s  i n  c r e v i c e s .  COBR - 9  n e s t s ,  probably t h i s  s p e c i e s  
( b o a t ) ;  COBR - 25 n e s t s  ( a e r i a l ,  11 J u l ) .  GUWE - 5  n e s t s  on N s i d e .  
group of r k s .  l l O l A  - n e x t  i n l a n d  of westernmost r k . ,  s m a l l  amount of v e g e t a t i o n ,  
most ly  succu len t s .  OYBL - 1 pr .  p r e s e n t ,  probably n e s t i n g .  GUWE - 3 p r s .  p r e s e n t .  
l l O l B  - 150' .  GUPI - 8 b i r d s  r o o s t i n g .  
Twin Rks., o u t e r ,  100 '  w i th  ve ry  s p a r s e  vege ta t ion .  COPE - 7  n e s t s  S s i d e ,  3 E. 
MUCO - 3,275/3,400 b i r d s  ( a e r i a l ,  11 J u l ) .  I 
Twin Rks., i n n e r ,  100'  w i th  ve ry  s p a r s e  vege ta t ion .  OYBL - 6 f l ew  by, and 1 on 
t h e  i s l a n d .  MUCO - 18932/1,950 b i r d s  ( a e r i a l ,  11 J u l ) .  A p a i r  of Ravens walking 
through MUCO colony looking  f o r  s t r a y  eggs. 
group of rk s .  1138A - l a r g e s t  and westerfirnost of group; 100 '  w i th  a  few suc- 
c u l e n t s  p re sen t .  COPE - 12 n e s t s .  OYBL - 1 b i r d .  MUCO - 1,169/1,200 b i r d s  
a e r i a l ,  11 J u l ) .  Rk.? - GUWE - 1 n e s t .  
1139-1140 awash. 
1 1 4 1  group of r k s .  1 1 4 1 A  - l a r g e s t  of  t h e  group,  p i l l a r  w i t h  f l a t  t o p  and l o w  vege- 
t a t i o n  ( t h e  c h a r t  l o c a t i o n  w e  have i n d i c a t e d  may be  i n c o r r e c t ) .  COPE - 1 n e s t .  
GUWE - 1 n e s t .  GUPI - 25 r o o s t i n g  and i n  t h e  water ;  good h a b i t a t ,  some d e f i -  
n i t e l y  n e s t i n g .  Rk.? - GUWE - 2 n e s t s .  
1142A mainland site. 
1142B rk .  on t h e  beach. 
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1143 100 ' ,  dome shaped wi th  ve ry  s p a r s e  vegeta t ion  (almost  a l l  rodk) .  OYBL - 1 pr .  
nes t ing .  
1147 group of rks .  Larges t  r k . ,  d i r e c t l y  inshore  of 1143, has  3 COPE n e s t s .  
1150 White Rk. 100' with very s p a r s e  vegeta t ion .  Cormorant spp. - 30 b i r d s  roos t -  
ing.  HARL - 5 roos t ing .  
1163 3 r k s .  1163A - northernmost. GUWE - 2 n e s t s .  MUCO - 572/575 b i r d s  (aerial ,  
11 J u l ) .  G U P I  - 4 p resen t ,  inc luding  a t  l e a s t  1 n e s t i n g  pr .  
1 1 7 4  Goat I s l a n d ,  a l a r g e  i s l a n d  (15-20 a c r e s )  loca ted  500 m W of H a r r i s  Beach S t a t e  
Park. The i s l a n d  was v i s i t e d  twice,  wi th  each v i s i t  being an overn igh t  s t ay :  
23-24 May and 29-30 Jun. W e  found t h a t  t h e  small  beach used by Browning and 
Engl ish  on t h e  SSE s e c t i o n  of t h e  i s l a n d  was n o t  condusive f o r  access  t o  t h e  
i s l a n d .  With calm s e a s  t h e  b e s t  p o i n t  of access  wi th  por tage  i s  on t h e  N end of 
t h e  i s l and .  T a l l  g r a s s  of t h e  Genus P h a l a r i s  covers  approximately 6 acres of t h e  
i s l and .  There a r e  va r ious  s p e c i e s  of low growing broad-leafed p l a n t s  s c a t t e r e d  
throughout l a r g e  p o r t i o n s  of t h e  P h a l a r i s  h a b i t a t  and on t h e  per iphery  of t h e  
P h a l a r i s .  SPFT - a few b i r d s  heard c a l l i n g ,  b u t  no b i r d s  o r  n e s t s  found; est. 
small  breeding populat ion present .  SPLE - burrows d i s t r i b u t e d  throughout P h a l a r i s  
and i n  broad-leafed h a b i t a t  a s  wel l :  4 kxcavated m2 p l o t s  i n  P h a l a r i s  averaged 
2 1.5 prs./m ; one m2 p l o t  i n  Figwort had 9 p r s .  ; number of burrow en t rances  ap- 
2 proximately 2 t i m e s  t h e  number of p r s .  per  m ; es t imated  a r e a  of SPLE h a b i t a t  
2 
( taken  from a e r i a l  photograph) = 24,300 m2 f 500 m , g iv ing  a breeding popula t ion  
e s t i m a t e  of 36,500 prs .  f 800 p r s .  COBR - min. 30 n e s t s  (Jun v i s i t ) ;  COBR - 
54 n e s t s  on S s i d e  ( a e r i a l ,  11 Ju l ) . .  COPE - 3 n e s t s  on N s i d e  near  a r royo,  ca.  5 
n e s t s  along W s i d e ,  and est. 30 n e s t s  on E s i d e .  OYBL - 1 pr .  on N s i d e .  GUWE - 
much nes t ing  along s t r i p  a t  N end and wide band along W s i d e ,  wi th  remainder i n  
. 
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Table 5. Continued. 
1174 or on border of Phalaris; est. 375 nests present (aerial, 19 Apr. Note: On 
this date ca. 300 gulls were present on short grass area in SW corner, but 
during an island visit it was found that only ca. 15% of the gulls in this area 
are nesting. This fact was figured into our final estimate). MUCO - 2 sub- 
colonies on SW corner: smaller = 278/350 birds (aerial, 11 Jul); larger = 
1,246/1,500 birds (aerial, 11 Jul). GUPI - 24 seen roosting on island. AUCA - 
12 seen in Phalaris on N slope, several seen in S central part of island; est. 
20 prs. nest. AURH - est. 25 prs. nest in small arroyo at N end, possibly another 
15 prs present at S central part of island and a raft of 40-50 birds observed 
just offshore at dusk; est. 50 prs. nest (Note: Remains of AURH found in Arroyo. 
The carcasses had been stripped in the same way as ones found on Hunters Island.) 
PUTU - min. 125 prs. on N slope, several prs. on W side, undetermined number 
nesting in S central part of island, and a raft of 88 observed just offshore at 
dusk, while ca. 70 flying around island; est. 200 prs. nest. 
1179 COBR - 1 nest, 10 roosting. CODC - 2 roosting. 
1182 125', arched rk. with low and shrubby vegetation on top. GUPI - 3 roosting, 
probably nest here. 
1183 group of rks. 1183A - tallest rk. with vegetation on top. GUPI - 6 seen, at 
least 1 pr. nests. 
1189 group of rks. 1189A - 125', vegetation on top. 
1189B mainland site. 
. 1192 group of rks. COPE - 5 nests on an unlocated pinnacle. 
1192A mainland site. 
1193-1242 awash and/or onshore during low tide. No Nesting. 
RECOMMENDATIONS 
L. 
Our suggestions for future surveys along with some recommen- 
dations for management of the Oregon Islands National Wildlife 
Refuge fall into three overlapping catagories: Monitoring 
and Survey Replication, Disturbance, and Future Research. 
MONITORING AND SURVEY REPLICATION 
The Common Murre, the most abundant breeding seabird along 
the Oregon coast, and the Brandt's Cormorant can be censused 
adequately only from the air. Moreover, replication of our 
census results for these two species can be accomplished only 
C through the analysis of aerial photographs. We found fixed- 
wing aircraft to be barely adequate for aerial photography; 
they move too fast and photographs had to be taken through 
small, closed windows. During the season we were fortunate 
in being allowed to conduct several aerial censuses from U.S. 
Coast Guard helicopters during their regular operations. 
Helicopters proved to be an ideal survey platform: photographs 
were taken through a large, open bay door and the air speed 
could be adjusted to meet the needs of the occasion. (See 
methods section for more detail.) 
The Oregon U.S. Coast Guard stations utilized two sizes of 
helicopters: the Sikorsky HH52A and the larger, louder 
C Sikorsky HH3F. The Sikorsky HH3F caused a lot of disturbance 
when it approached within 300 m of a colony, flushing many 
- birds from colony sites. If necessary, the larger helicopter 
could be used but a 200 mm or 300 mrn telephoto lens will be 
needed for colony photography if the helicopter is to operate 
at a "safe" distance. The Sikorsky HH52A caused minimal 
disturbance, made less noise at low speeds and was, therefore, 
a much better survey craft. 
As long as U.S.-Coast Guard helicopters are available for 
use by U.S. Fish and Wildlife Service personnel all major 
colonies of Common Murres, Brandt's Cormorants and Double- 
crested Cormorants can be photographed yearly (or at least 
every two years). As cormorants have a high degree of colony 
C site fidelity, particularly the Double-crested, cormorant 
colonies can be identified to species using the results of 
this report. This procedure should be carried out in the 
same 1-2 week period in June each year. Typically the USCG, 
North Bend flies the south coast and the Astoria group flies 
the north coast (Columbia River to North Bend). With planning 
the entire coast could be surveyed from helicopters in a 
single day, or two consecutive days. 
Photographs of colonies are preferable to visual estimates 
(or maybe as supplements to visual estimates) as the extent 
of various colonies can then be directly compared over the 
years. This would also greatly reduce the problem of investi- 
&- gator bias in making estimates. In conjunction with this, 
a study should be conducted sometimetin the future to deter- 
mine daily and seasonal fluctuations of murre numbers and 
the ratio of breeders to non-breeders at colony sites in 
order to properly interpret results from aerial photographic 
surveys. In addition, a more complete aerial photographic 
survey of the Common Murre colony at Three Arch Rocks should 
be undertaken next season (19801, for we could make only visual 
estimates, rather than counting individual birds, from the 
photographs taken during this season's work. Finally, the 
health and diversity of the seabird populations at Goat and 
Hunters Islands are closely associated with the extent and 
species composition of the vegetation present. A good photo- 
graphic record of these locations through the years would be 
useful in understanding any faunal changes that might occur. 
The remainder of the breeding seabirds cannot be effectively 
surveyed from the air. For these species we suggest surveys, 
similar to the one conducted this year, be conducted every 
5 years. Tufted Puffins, Pigeon Guillemots, Black Oyster- 
catchers and Pelagic Cormorants will require a boat survey 
to determine their status; Western Gulls can be censused 
from the air, but counts made from a boat or while on the 
larger islands will be much more accurate. Leach's Storm- 
Petrel burrow density and percent occupancy from selected 
habitat types should be determined on Goat and Hunters 
Islands and compared with our findings. (Further studies on 
the effectiveness of mark-and-recapture methods on this species 
e might result in a more efficient and more accurate means - of surveying.) The remainder of the species (Rhinoceros 
Auklet, Cassin's Auklet, and Fork-tailed Storm Petrel) are 
present in numbers too low to monitor successfully or 
economically, therefore their status shoud be noted oppor- 
tunisticLx/ . 
We feel that probably the best way to monitor seabird 
populations off Oregon would be to initiate a breeding bird 
survey similar to the one outlined'above and also to imple- 
ment a statewide beached bird survey. A volunteer program 
similar to the one being conducted by the Point Reyes Bird 
Observatory in California would require only the part-time . 
C efforts of a single individual to organize a statewide net- 
work; make up and distribute data forms; tabulate and store 
data; and'write up short annual reports. (Note: To insure 
comparability of data the Oregon program should conform to 
the guidelines set forth in the soon to be released PRBO 
beach survey manuel.) This project would also have the 
added benefit of providing good information on the status 
of non-breeding species of marine birds along the coast, 
as well as marine mammals. A program such as this is highly 
attractive, for over the years it would provide a wealth of 
baseline data while involving only a minimal financial 
commitment. 
Another topic we feel should be addressed, though it is only 
partly related to the monitoring of seabirds, is the potential 
* impact of oil spills on seabirds in Oregon, Since the vast - 
majority of Oregon's 436,000 nesting seabirds feed and loaf 
along the coast in a narrow zone that extends less than 10 km 
from shore, a major oil spill in the coastal zone during the 
breeding season could have a catastrophic effect on these 
birds. For this reason and the fact that this narrow coastal 
zone is also heavily utilized by migrating and wintering 
seabirds, we feel that the U.S. Fish and Wildlife Service 
should establish (if one does not already exist) an oil spill 
contingency plan for Oregon. Nominally this plan should 
entail maintaining: (1) an up-to-date file on the latest 
techniques for the treatment of oil-soaked birds, (2) stores 
of necessary equipment and supplies for treating oiled birds. 
(or at least provisions for quickly obtaining these materials), 
(3) a list of personnel to be contacted for emergency volunteer 
assisstance (this list could be integrated on a regional basis 
with those persons working on the beached bird survey), and 
(4) a list of those institutions that can care for oil-soaked 
birds. 
Frankly, if there is a major oil spill most of the oiled birds 
will die, either before they can be administered to or during 
captivity after treatment. If properly processed, these dead 
birds would provide useful information about molt schedules, 
and geographical differences in morphometrics and plumage as 
well as provide museums with valuable specimens. Additionally 
C then the contigency plan should entail establishing a list of 
those museums and academic institutions that can properly pro- 
- cess, house and distribute this type of material. 
DISTURBANCE 
During the course of our survey we did not see any human intruders 
on any of the refuge islands or at any other colony site. How- 
ever, a number of very important colonies are easily accessible 
to boaters. We' recommend that at least the two largest and most 
accessible colonies, Goat and Hunters Islands, be posted as 
refuges with trespassing (Apparently this was done 
in the past but the only posted signs we saw were on Haystack . 
Rock, Cannon Beach and Goat Island.) 
On 12 June 1979 at ca. 1000 hrs. while we were censusing Three 
Arch Rocks from our boat murres started pouring off the islands. 
A moment later a U.S. Air Force helicopter, approaching from 
the south, crossed over the colony at an altitude of approx- 
imately 200 or 300 feet; a Coast Guard helicopter was "accom- 
panying" it about 3 mile farther offshore. As they passed 
thousands of murres and hundereds of gulls evacuated the islands. 
We do not know what effect this incident had on the cormorants 
nesting there, as we were too busy fumbling with our cameras 
trying to take pictures. 
The effects of this type of disturbance can range from minor 
C to catastrophic: murres that jump quickly can dislodge and 
break their eggs or possibly misplace them. Gulls, crows and 
b 
ravens that constantly patrol these islands are always looking 
for unattended eggs and chicks to steal. (In southern Califor- 
nia Pitman has documented that flushing of a cormorant colony 
once, at a critical time, can cause complete reproductive loss 
for a season because of gull predation on eggs.) Though the 
gulls at Three Arch Rocks settled back down rather quickly, on 
the leeward side of the disturbance at least, we were not able 
to determine if the'murres returned immediately to their nest- 
ing areas. 
The U.S. Coast Guard makes regular helicopter surveys along the 
coast of Oregon as part of their routine operations. Through 
6.- conversations with USCG helicopter pilots and crews it was 
apparent to us that only a few of those personnel were aware 
of their potential impact on or the status of seabirds breeding 
along the coast. We recommend that the commanders (or flight 
operations officers) of the Coast Guard and the U.S. Air Force 
be apprised of the situation and periodically reminded of the 
impact they may have on seabirds. We suggest that during 
routine, non-emergency flights that helicopters approach no 
closer than & mile of any large colonies. If a course must be 
taken directly over a colony, flying at an altitude of no less 
than 700 feet would greatly minimize disturbance. In one special 
instance, the mainland Brandt's Cormorant colony at Sea Lion 
C 
Caves, these distances may not be sufficient for the larger 




Aside from examining the significance of proposed research, 
proposals involving refuge islands should be reviewed in light 
of the relative importance of the seabird colony involved and 
the potential for impact to both the breeding birds and the 
habitat. 
Unlike California and Washington, Oregon has no large islands 
which have relatively large areas uninhabited by breeding sea- 
birds. These non-breeding areas on islands such as the Farallone 
C and Santa Barbara Islands in California, and Destruction and 
Protection Isl'ands in Washington provide suitable low-impact 
areas for human habitation during long-term research projects. 
Therefore, we feel it would probably be unwise to initiate any 
intensive investigations that would involve researchers staying 
on any of the Oregon islands for more than several days at a 
time during the breeding season. Exceptions could of course be 
made depending on the urgency of the program. 
Investigations that would involve researchers moving about on 
an island for several days at a time would most likely result 
in nest abandonment and egg or chick losses in surface nesting 
species. Investigator disturbance, for those studies where it 
C is necessary to wander about an island, can be reduced if the 
investigators stay away from gull and cormorant colonies; 
particularly during daylight hours. Considerable damage to 
L 
subsurface nesters (storm-petrels, auklets) can be avoided if 
activity is minimized in thickly vegetated areas; especially 
on Goat and Hunters Islands. Caving in burrows while walking 
around is the major concern here. Furthermore, investigators 
should not remain for prolonged periods of time in the vicinity 
of Tufted Puffin colonies or Pigeon Guillemot "clubbing" areas, 
where the presence of a human will disrupt normal nest visitation 
patterns. Wherever feasible work should be conducted from tem- 
porary blinds. During the non-breeding season the degredation - 
of habitat by investigators would be the major concern for all 
species. 
6- Baseline Studies 
Resource mangers must be able to identify the causes of seabird 
abundance changes, if they are to properly manage seabird pop- 
ulations. Additionally, managers must be able to distinguish 
between natural fluctuations in abundance and human-caused 
changes in abundance. But making this distinctidn is often not 
an easy task. For example, there are several natural and 
human-based causes of change that can each result in a similar 
gradual change in abundance over a long period of time. Though 
the long-term result is the same the natural causes usually 
involve trends in global climate and large scale oceanographic 
changes, while causes of human-induced changes include modifica- 
C tion of the oceanic environment by the introduction of low levels 
of toxic effluents over an extended period of time, the altering 
t of food chains by human fisheries, increased amounts of land 
h 
based refuse (increases survival for wintering birds such as 
gulls), and continuous low level disturbance by boaters and 
aircraft. 
An abrupt change in seabird abundance also may be the result 
of either natural or human-induced causes. In many instances 
the resultant change in abundance is the same, yet the natural 
causes, including collapse of a seasonal food chain, disease 
and parasite outbreaks, and/or unseasonable weather, are quite 
different from the human-induced causes, which can range from 
the presence of a single person with malicious intent on a large 
colony during the breeding season, to a major oil spill. 
While a monitoring system similar to the one outlined in the 
Monitoring and Survey Replication section above would be very 
useful in detecting gradual or abrupt population changes, these 
survey data are of limited use when one is trying to determine 
the exact cause of an observed population change. When an 
environmental perturbation directly increases the mortality of 
breeding adults, abundance surveys can immediately document the 
change and allow the manager in some instances to deduce the 
cause of change, be it natural or human-induced. But abundance 
surveys do not adequately monitor the status of seabirds where 
the cause of change affects the population in less obvious ways, 
e.g. reduce production and recruitment of individuals into the 
4- breeding population. The major reason for this deficiency is 
that annual abundance data are removed, indirect measures of 
e productivity and recruitment when adults in the breeding pop- - 
ulation are long-lived - the general case for seabirds. There- 
fore, productivity may be drastically changing over a period of 
years before a change in recruitment is documented by abundance 
surveys. Since many of the long- and short-term causes of change 
listed above can affect seabird productivity and recruitment 
without drastically affecting the mortality of breeding adults, 
then the lag-time in documenting change by using abundance sur- 
vey data further compounds the manager's problem of identifying 
the causes of change. 
While it is the concern of resource managers to mitigate to the 
extent possible the deleterious effects of man's influence on 
& seabird communities, it can be seen from the above discussion 
that it can be very difficult to discern naturally occurring 
population trends from the effects of human enterprises. More- 
over, an increase in commercial and recreational activities in 
Oregon's coastal zone along with the highly probable industrial 
and residential expansion of coastal urban areas will increase 
the likelyhood of man-induced perturbation of the marine envir- 
onment, which in turn necessitates a sound seabird management 
scheme. 
Therefore, we strongly recommend that, rather than depending 
on the results of abundance surveys which indirectly reflect 
changes in seabird productivity and recruitment, ,the U.S. Fish 
a- and Wildlife Service initiate a seabird research program in 
Oregon designed to gather baseline data on more proximate 
biological parameters. 
Ideally, this research program should entail the collecting of 
comprehensive data regarding seabird breeding biology and repro- 
ductive ecology, food preferences and feeding ecology, and 
at-sea distribution both during and after the breeding season. 
To be most useful this information should come from over a long 
enough period of time to reflect natural fluctuations in all 
these parameters. Generally, these kinds of data can be gather- 
ed only at great expense both to the funding agencies and the 
animals studied. However, since a good deal of published infor- 
mation is available from studies on some of the same and related 
species elsewhere, we suggest that at least a nominal program 
C be initiated for the acquisition of baseline data on some of the 
more important species of seabirds that nest along the Oregon 
coast. 
I 
Cormorants breed abundantly here and are good "indicator species" 
due to their well-known sensitivity to toxic pollutants in 
the coastal food web and their sensitivity to human disturbance. 
The mainland Brandt's Cormorant colony at Sea Lion Caves offers 
a potential easy-access site for study. But since this Brandt's 
colony is atypical, in that it is a mainland colony, we also 
recommend that an additional effort be made to monitor the 
breeding biology of Brandt's and Double-crested colonies on 
several less accessible sites. 
e In addition we feel that Oregon's two most abundant species, - the Leach's Storm-Petrel and Common Murre, should be studied 
in more detail. There are several reasons for this recommen- 
dation. 
First, there are suitable colony sites in Oregon where detailed 
studies of both these species can be carried outh with minimal 
disturbance. 
Second, more accurate population estimates are needed for both 
species. In order to better interpret Common Murre aerial 
survey results the ratio of breeders to non-breeders along with 
diurnal and seasonal attendance patterns on the colony site 
& must be established. To reduce the substantial sampling error 
of our Leach's storm-petrel estimate a more intensive study of 
density by habitat type and additional habitat mapping must be 
conducted. Moreover, it is possible to devise and implement, 
through an intensive banding program, a valid mark-and-recapture 
procedure that would be of enormous value to future researchers 
charged with the duty of estimating Leach's Storm-Petrel abun- 
dance. 
Third, virtually nothing is known about such biological factors 
as subadult and adult mortality rates, age of first reproduction, 
nest site fidelity, parental attendance schedules on the colony 
site, chick growth rates, and fledqing success for Oregon's 
4lL populations. In fact much of these data are lacking for these 
species throughout their breeding ranges. 
C  ina ally, one can, with little additional effort, obtain dietary 
L 
information for both of these species. These data would be 
significant for they would provide information about seabird 
feeding preferences at two different trophic levels off the 
Oregon coast (Leach's Storm-Petrels are pelagic zooplanktivores, 
whereas Common Murres are primarily inshore-offshore piscivores). 
Though over the long run the acquisition of data on these various 
biological parameters would involve some expense, annual ex- 
penditures would be quite modest. If such projects were initiat- 
ed in the near future a valuable data base that will aid managers 
in identifying the causes of population change could be accrued 
over the next five to ten years. 
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APPENDICES 
Appendix A. Sigh t ings  of Marbled Murre le t  (Brachyramphus 
marmaratus). 
Date Number Locat ion and comments 
28 A p r i l  
28 A p r i l  
28 A p r i l  
28 A p r i l  
Off Fivemile P t . ,  2 s e p a r a t e  p r s .  
Off Sacchi Beach, p r .  
Off Simpson's Reef, p r .  
Off Gregory P t . ,  i nc lud ing  3 s e p a r a t e  p r s .  
and 1 lone b i r d  




Off Rocky P t .  (N.  of P o r t  Or fo rd ) ,  pr .  
Near Rogue River  Reef, p r .  
Off Nesika Beach, mostly p a i r e d  and wi th in  
1/2 mile  of  beach 
Off Hubbard Mound, p r .  23 May 
23 May Off O t t e r  P t .  (N. o f  Rogue ~ i v e r )  , 2 p r s . ,  
1 group of 3 
23 May Between O t t e r  P t .  and Rogue River  Reef, 




10  June 
11 June 
1 / 2  mile  N.  of Cape Sebas t i an  
1/2 m i l e  S. of Hunters I s l a n d ,  p r .  
1 mile S. of Brookings, 4 p r .  
off C a s t l e  Rk. (Cannon Beach), P r o  
Off S i l v e r  P t .  (S. of Cannon Beach), 
2 p r .  
1 / 2  m i l e  N. of Cape Falcon, p r .  11 June 
11 June Off sandy s t r e t c h  between Manzanita and 
Twin Rks., 4 p r . ,  3 s i n g l e s  
O f f  Tillamook Bay, 2 p r . ,  2 s i n g l e s  11 June 
12 June 
12 June 
Off Tillamook Bay, 1 pr . ,  group of 3 
Between Three Arch Rks. and Cape Lookout, 
1 s i n g l e ,  5 p r s . ,  group of  3, group of 5 













Locat ion and comments 
O f f  Neskowin Beach, 3 p r s . ,  2 s i n g l e s  
Along Lincoln C i t y  t o  Gleneden Beach, 
1 4  p r s . ,  7 s i n g l e s  
Between Yaquina Bay and S e a l  Rks., 4 p r s ,  
1 s i n g l e  
S e a l  Rks. t o  A l s e a  Bay, 5 s i n g l e s ,  2 p r s . ,  
group of 3, group of  5 
Alsea  Bay t o  Yachats ,  16 s i n g l e s ,  15 p r s . ,  
2 groups of  3, group o f  4 ,  2 groups of  
5, group o f  8 
Yachats t o  Haceta Head 
Sea Lion P o i n t  t o  S ius law Rive r  
2 J u l y  2 C a .  1 m i l e  S. o f  P o r t  Orford ,  .2 s i n g l e s  
5 3 J u l y  Between Lookout Rk. and Humbug M t n . ,  
2 p r s . ,  1 s i n g l e  
e - Appendix B. Marine M a m m a l s  S igh ted  
Grey Whale ( E s c h r i c t i u s  robus tus )  
Date 
19 A p r i l  
19 A p r i l  
19 A p r i l  
19 A p r i l  
19 A p r i l  







N u m b e r  Locat ion and comments 
3 Heading N .  j u s t  S. of  Newport 
2 S e p a r a t e  i n d i v i d u a l s  2 m i l e s  N.  o f  Sea 
Lion Caves heading N. 
3 .  10 m i l e s  N .  of  Sea Lion Caves heading N .  
3  J u s t  S. o f  A l s e a  Bay heading  N .  
1 M i l l i n g  i n  k e l p  bed Cape Blanco 
1 Small  animal  heading N .  o f f  Simpson's Reef 
1 300 y a r d s  o f f s h o r e  j u s t  S. of  Cape Blanco 
2 15 m i l e s  o f f  j e t t y  o f  P o r t  Orford  
2 Heading N. o f f  Redf i sh  Rks. j u s t  S. of  
P o r t  Orford  
2 Adu l t  and c a l f  o f f  Nesika Beach heading N .  
1 Heading N. o f f  W. s i d e  o f  Whalehead Is. 
3 Off S. j e t t y  a t  F lo rence  head ing  N .  
22 June 4 2 m i l e s  N. of Coos Bay heading N .  
22 June 1 Off Yachats  heading N . 
23 June 1 Off Depoe Bay 
27 June 1 J u s t  N.  o f  Xaquina Bay 
27 June 1 Between Sea Lion Caves and S ius law R i v e r  
11 J u l y  2 A t  Cape Blanco heading S. 
16 J u l y  2 A t  Punta Head heading N.  
23 J u l y  3 A t  Crook P t . ,  two an imals  f eedinq  1/2 mi le  
o f f s h o r e ,  one 2 m i l e s  o f f s h o r e  heading N. 
24 J u l y  1 Adu l t  head ing  M. j u s t  S. o f  Rogue R i v e r  
Appendix B. Continued 
Grey Whale ( E s c h r i c t i u s  r o b u s t u s )  
Date Number Loca t ion  and comments 
28 J u l y  1 Very s m a l l  p robably  weaned t h i s  y e a r  
m i l l i n g  and f e e d i n g  j u s t  o f f  Crook P t .  
The S c o t t e n s  who ove r see  p r o p e r t y  a t  
Crook P t .  s a i d  Grey Whales summered 
t h e r e  i n  1978. 
Harbor Porpoise  (Phocoena phocoena) 
Date N u m b e r  Loca t ion  and comments 
31 May 1 O f f  S. e n d o f  Hunter Is. 
C 21 June 9 Off Coos Bay 
2 1  June 3 Off Coos Bay 
27 June 1 Between Alsea  Bay and Yachats 
29 June 2 Off Crook P t .  
Harbor S e a l  (Phoca v i t u l i n a )  
Date Number Loca t ion  and comments 
19 A p r i l  245 Til lamook Bay, hau led  o u t  on exposed sand 
b a r  
19 A p r i l  9 Netar ts  Bay, on sha l low b a r  i n  middle  o f  
S. end o f  bay 
19 A p r i l  1 S i l e t z  Bay 
19  A p r i l  35 G u l l  Rk . ,  o f f  O t t e r  C r e s t  
19 A p r l l  7 Sea Lion Rks.  
6- 19 A p r i l  25 S t rawber ry  H i l l  ( i n  #285 complex) , on rocks  
connected t o  mainland 
Appendix B . Continued 
Harbor S e a l  (Phoca v i  t u l i n a )  
D a t e  Number Locat ion and comments 
19 A p r i l  7 5 
19 A p r i l  
19 A p r i l  116 
28 A p r i l  1 - 
30 A p r i l  37 
30 A p r i l  1 
30 A p r i l  1 
2 May 3 
2 May 2 1  
15 May 3 
15  May 9 8 
16 May 
17  May 






3 1  May 
On r k s .  of  Hubbard Mound 
Rogue R ive r  Reef 
#687 ae r ia l  photo  
C o q u i l l e  River mouth 




Black Rk., 8448 
C a s t l e  Rk., Cape Blanco 
G u l l  Rk., #424, counted w h i l e  c i rcumnaviga t ing  
i s l a n d ,  i n c l u d i n g  a t  l e a s t  20 pups 
#469 
I s l a n d  Rk. 
Needle Rk . , # 731 
Double Rk., #729 




Hunter Is., hau led  o u t  on N.  t i p  and a long  
N.E. s i d e ,  a t  l e a s t  5 females  w i t h  pups 
s een  
Appendix B . Continued 
Harbor S e a l  (Phoca v i t u l i n a )  
D a t e  Number Loca t i on  and  comments 
1 June  1 5  Whalehead Is., h a u l e d  o u t  on low s h e l f  
between t h e  t w o  major i s l a n d ,  i n c l .  a t  
leas t  2 pups 
2 June  2 Near Goat Is. 
2 June  1 Near #I192  A 
7 June  47 S t rawber ry  H i l l ,  ' r k .  i n  1285 complex 
8 J u n e  12 #246 
10 June  1 N e a r  #115-118 
10 June  1 N e a r  #99 A 
10 June  2 Near if94 
11 June  1 Near #12 A 
11 June  1 Near 1115 B 
22 June  10 6 Hunter  Is. 
23 June  36 #246 on S. s i d e  
26 J u n e  7 Near #244 
27 J u n e  
27 June  
27 June  
27 June  
27 June' 
29 June  
29 June  
29 June  
29 June  
29 June  
Near #218 i n  Whale Cove 
#224 A,  4  h a u l e d  o u t ,  3 i n  w a t e r  
G u l l  Rk., #228,  h a u l e d  o u t  S. end 
O t t e r  Rk., #237 A 
#246 
N e a r  #860, a d u l t  and  pup 
#861  
#880-881 
#942 B,  i n c l u d i n g  a d u l t  and pup 
Near 8952 B 
Appendix B. Cont inued 
Harbor S e a l  (Phoca v i t u l i n a )  
Date  
29 June  
30 June  
2 J u l y  
3 J u l y  
3 J u l y  
3 J u l y  
4 J u l y  
4 J u l y  
4 J u l y  
4 J u l y  
4 J u l y  
11 J u l y  
12 J u l y  
16 J u l y  
Number Loca t ion  and comments 
8964 A 
#861 C 
Near I s l a n d  Rk. 
I s l a n d  Rk. 
N e a r  8548 
#SO7 
N e a r  # 803 
#860, on S. s i d e  
#861  A ,  on N. s i d e  
#836 
#834 
8387 a e r i a l  pho to  
Hunter  Is., on N .  end and  E. s i d e  
#155 a e r i a l  pho to  
S t e l l e r ' s  Sea  Lion (Eumatopias j u b a t a )  
Date  Number Loca t i on  and  comments 
19 A p r i l  100- 
200 
C a s t l e  Rk., #149,  h a u l e d  o u t  
, 
19 A p r i l  25- Sea Lion Caves 
35 
19 A p r i l  7 B e s t  Rk. i n  O r f o r d  R e e f  
19 A p r i l  530 Rogue R ive r  R e e f ,  a e r i a l  p h o t o  
19 A p r i l  3 Rogue R ive r  a t  mouth 
I 
2 May 5 . Black Rk., #448 
* Appendix B. Cont inued 
L 















10 June  
10 June 
10 June 
11 June  
12 June  
22 June  





1 5  
62 . 
Loca t ion  and comments 
Long Brown ~k., #452, males 
B e s t  Rk., 8459 
S e a l  Rk., 8460, i n c l .  a m a l e  w i t h  a l a r g e  
harem 
Arch Rk . , # 466, i n c l .  2 t e r r i t o r i a l  males  
w i t h  harems 
C a .  Rogue River mouth 
Needle Rk., #731  
Double Rk., # 729 
# 710 
Pyramid Rk., t722,  s e v e r a l  hundred p r e s e n t  
i n c l .  8  t e r r i t o r i a l  b u l l s  
#720, p r e s e n t  b u t  no  c o u n t  
Sea  Lion Rk., #120, i n c l .  3  t e r r i t o r i a l  b u l l s  
N e a r  $108 A 
N e a r  #99 A 
#30, 22 females ,  2  males 
#30 ,  female  w i t h  neona t e  
Sea Lion Rk., #120 
Sea Lion Caves, 334 counted ,  350 est.  
N e a r  #871, a l l  f ema le s  
29 June  1 #880-881, m a l e  
@ Appendix B. Continued 
L 
C a l i f o r n i a  Sea Lion (Zalophus c a l i f o r n i a n u s )  
D a t e  Number Loca t ion  and comments 
28 A p r i l  2  C o q u i l l e  R i v e r  mouth, males 
28 A p r i l  1 Coos Bay breakwater ,  m a l e  
30 A p r i l  10 C o q u i l l e  R ive r  mouth, a l l  males ,  f eed ing  
a d j a c e n t  t o  b o a t  b a s i n  
2 May 2 Black Rk., a448 
16 May 2 Long Brown Rk., #452, males 
16 May 45 R e s t  Rk., 8459 
16 May 1 S e a l  Rk., #460 
23 May 81 Needle Rk., a731 
23 May 19 Double Rk., #729 
23 May 1 #728 
22 June  2  Sea Lion Rk. , # 120 
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